
implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 
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Abstract
Introduction: Children  with  Steroid sensitive nephrotic syndrome is associated with lower seroconversion of 
hepatitis B vaccine due to  prolonged  period of proteinuria, prolonged period of steroid therapy  Objective: The 
primary aims of this study  was  to  assess the seroconversion rate in children with steroid sensitive  nephrotic 
syndrome (SSNS)  who  were  previously  vaccinated against hepatitis   B and to compare  with the titre of  vaccinated 
healthy children.  The secondary aims was  to study  the association of antiHBs titre in different clinical types of 
diseases and comparison  of persistant antibody titre  after prolong  post vaccinal duration  in both nephritic 
syndrome and  control group. Materials and Methods: This cross sectional study was carried out in the department of 
Paediatric Nephrology, Bangabandhu Sheikh Mujib Medical University, Dhaka from July 2014 to June  2015. A  total 
of  75 vaccinated Children  against hepatitis B aged 1 to 12 years of both sex  suffering  from steroid sensitive 
nephrotic syndrome were included in this study. Seventy five healthy children against  hepatitis B were taken  to 
compare the immunogenecity of hepatitis B vaccine as comparison group. Result: Out of seventy five  children with 
steroid sensitive  nephrotic syndrome (SSNS) 51(68%) were male and 24 (32%) were female. Most of the patients 
belonged to 2-4 year group (39.6%) and of  them  42%  had 1st attack. In comparison group most  of the healthy 
children belonged to 2-4 year age group 22(28.2%). In nephrotic syndrome  group, majority(57.3%) of the patients 
with  nephrotic syndrome had antibody titre <10 miU/ml( not seroprotected). On the contrary 78.7% healthy control  
were seroprotected (antibody titre >10 miU/ml)and this difference was significant (p value =<0.001). In  nephrotic 
syndrome group significant titre was present  in 2-4 years post vaccinal  duration which also declined after 9-10 years  
post vaccinal duration  group . In healthy control group  significant titre was present  in 2-4 years post vaccinal  
duration group which also declined gradually  after increasing post vaccinal duration. Conclusion:  In  nephrotic 
syndrome group significant titre was present  in 2-4 years post vaccinal  duration which also declined after 9-10 years  
post vaccinal duration  group.  In healthy control group  significant titre was present  in 2-4 years post vaccinal  
duration group which also declined gradually  after increasing post vaccinal duration.
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between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
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immunosuppressant drugs have a tendency to reduce the 
seroprotection against HBV. Various published studies have 
demonstrated that seroprotection after a routine 
immunization in children with nephrotic syndrome is lower 
than that of healthy children.In this study , 75  steroid 
sensitive  nephrotic  syndrome  patient was  enrolled. Most 
of our patient received hepatitis B vaccination through EPI 
schedule as hepatits B  included  in EPI in 2005  in our 
country. Here we consider antiHBs titre >10 miu/ml  to be 
seroprotective which is  described in our studies. Out of the 
75 vaccinated SSNS patient, 42.7% patient had 
seroprotective level of antiHBs titre, where as it was 83.3%  
in  healthy vaccinated children. Similar study done by 
Mantan M et al showed that among 75 enrolled children, 
44% was SSNS and 56% was SRNS. Total 48% patient 
were seroprotected where 63.6% was SSNS patient and 
35.4% was SRNS patient respectively.Another study, La 
manna et al (1992) compared boys with SSNS (n=18) and 
controls (n=21) for their response to hepatitis B vaccination  
which shows 66% seroprotection  against hepatitis B in 
SSNS patients compared to 100%  seroprotection among 
the control group. In our  study children with initial 
episodes of nephrotic syndrome had significantly increased 
seroprotection than relapse case ( 66.7% vs 36.9%) 
respectively.The cause of  this lower seroconversion  due to 
longer period  of  disease  and longer exposure of 
immunosuppressive therapy. Steroid therapy inhibit CD4 
cell activity  which is necessary for optimal  antibody 
response  and contribute to lower antibody titre. Shams 
Shahemabadi A et al14 showed  that  antiHBs antibody titre 
of previously  hepatitis B vaccinated children  who 
completed standard  chemotherapy at least for 6 months , 
80.8%  patient  was non seroprotective  where 2.94%  of 
healthy control  was non seroprotective. Allegra V et al15 
showed  that  comparing between  maintainance 
haemodialysis(MHD) patient  and healthy control  that 
seroprotection rate were lower in  MHD group  (52.9%) 
then control 98.4%  after a booster dose. Maritsi D et al16 
shows markedly decreased antibody titre  against hepatitis 
B in previously immunized children  presented with 
juvenile immune arthritis  shows 55% seroconversion   
compared with 92% in control group .
 In this study, Pearsons correlation  test showed that 
antiHBs antibody level reduced with the  increase duration 
of post vaccination time in both steroid sensitive  nephrotic 
syndrome  group and comparison  group. Agladioglu  et al18  
showed  that delaying in the  first dose  of Hepatitis B  
vaccine  until 2 month after birth  produce higher immune 
response  and provide longer term protection. AntiHBs in 
infant  compared in two different schedule 0.2.9 months 

Table  V:   AntiHBs    titre   following  post vaccination  
duration   in healthy group 

Figure -1

Figure 1: Correlation of AntiHBs with duration of post 
vaccination in Nephrotic syndrome and comparison 
groups. 
Pearson’s correlation test was done to measure the level of 
significance. AntiHBs reduced with the increase of 
duration of post vaccination.Nephrotic syndrome group: 
r= -0.243  and p = 0.035Comparison group: r= -0.391 and 
p= 0.004.

Discussion:

Though HBV infection is a significant health problem 
around the world, fortunately it is one of the oncoviruses 
that is vaccine preventable. HB vaccine induces anti-HBs 
response that can prevent HBV infection. Prevention of 
primary infection by vaccination is an important strategy 
to decrease the risk of chronic HBV infection and its 
subsequent complications like liver failure and 
hepatocellular carcinoma13.
Nephrotic syndrome being an immune mediated disease 
and its treatment  with steroids and other 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
Conflict of Interest: None.
Acknowledgment:
I am grateful to the authority of Islami Bank Medical 
College, Rajshahi for allowing doing this study. The author 
is thankful to the Department of Orthopaedic Surgery with 
all Medical officers, Nursing staff, and Research assistants 

for their kind support.
References: 
1. Dirschl DR, Dawson PA. Injury severity assessment in 
tibial plateau fractures. Clin Orthop. 2004 Jun;(423):85-92.
https://doi.org/10.1097/01.blo.0000132626.13539.4b
PMid:15232431

2. Dirschl DR, Del Gaizo D. Staged management of tibial 
plateau fractures. Am J Orthop Belle Mead NJ. 2007 
Apr;36(4 Suppl):12-7.

3. Farouk O, Krettek C, Miclau T, Schandelmaier P, Guy 
P, Tscherne H. Minimally invasive plate osteosynthesis 
and vascularity: preliminary results of a cadaver injection 
study. Injury. 1997;28 Suppl 1:A7-12.
https://doi.org/10.1016/S0020-1383(97)90110-8

4. Belanger M, Fadale P. Compartment syndrome of the leg 
after arthroscopic examination of a tibial plateau fracture. 
Case report and review of the literature. Arthrosc J 
Arthrosc Relat Surg Off Publ Arthrosc Assoc N Am Int 
Arthrosc Assoc. 1997 Oct;13(5):646-51.
https://doi.org/10.1016/S0749-8063(97)90196-1

5. Hall JA, Beuerlein MJ, McKee MD. Canadian Orthopae-
dic Trauma Society. Open reduction and internal fixation 
compared with circular fixator application for bicondylar 
tibial plateau fractures. Surgical technique. J Bone Joint 
Surg Am. 2009 Mar 1;91 Suppl 2 Pt 1:74-88.
https://doi.org/10.2106/JBJS.G.01165
PMid:19255201

6. Egol KA, Tejwani NC, Capla EL, Wolinsky PL, Koval 
KJ. Staged management of high-energy proximal tibia 
fractures (OTA types 41): the results of a prospective, 
standardized protocol. J Orthop Trauma. 2005 
Aug;19(7):448-55; discussion 456.
https://doi.org/10.1097/01.bot.0000171881.11205.80
PMid:16056075

7. Tscherne H, Lobenhoffer P. Tibial plateau fractures. 
Management and expected results. Clin Orthop. 1993 
Jul;(292):87-100.
https://doi.org/10.1097/00003086-199307000-00011

8. Gustilo RB, Gruninger RP, Davis T. Classification of 
type III (severe) open fractures relative to treatment and 
results. Orthopedics. 1987 Dec;10(12):1781-8.

9. Rasmussen PS. Tibial condylar fractures. Impairment of 
knee joint stability as an indication for surgical treatment. 
J Bone Joint Surg Am. 1973 Oct;55(7):1331-50.

https://doi.org/10.2106/00004623-197355070-00001

10. Canadian Orthopaedic Trauma Society. Open reduc-
tion and internal fixation compared with circular fixator 
application for bicondylar tibial plateau fractures. Results 
of a multicenter, prospective, randomized clinical trial. J 
Bone Joint Surg Am. 2006 Dec;88(12):2613-23.
https://doi.org/10.2106/JBJS.E.01416
PMid:17142411

11. Hsu CJ, Chang WN, Wong CY. Surgical treatment of 
tibial plateau fracture in elderly patients. Arch Orthop 
Trauma Surg. 2001;121(1-2):67-70.
https://doi.org/10.1007/s004020000145
PMid:11195122

12. Barei DP, Nork SE, Mills WJ, Henley MB, Benirschke 
SK. Complications associated with internal fixation of 
high-energy bicondylar tibial plateau fractures utilizing a 
two-incision technique. J Orthop Trauma. 2004 
Dec;18(10):649-57.
https://doi.org/10.1097/00005131-200411000-00001
PMid:15507817

13. Hu Y-L, Ye F-G, Ji A-Y, Qiao G-X, Liu H-F. Three-di-
mensional computed tomography imaging increases the 
reliability of classification systems for tibial plateau 
fractures. Injury. 2009 Dec;40(12):1282-5.
https://doi.org/10.1016/j.injury.2009.02.015
PMid:19535056

14. Gaston P, Will EM, Keating JF. Recovery of knee 
function following fracture of the tibial plateau. J Bone 
Joint Surg Br. 2005 Sep;87(9):1233-6.
https://doi.org/10.1302/0301-620X.87B9.16276
PMid:16129749

15. Lachiewicz PF, Funcik T. Factors influencing the 
results of open reduction and internal fixation of tibial 
plateau fractures. Clin Orthop. 1990 Oct;(259):210-5.
https://doi.org/10.1097/00003086-199010000-00030

16. Katsenis D, Dendrinos G, Kouris A, Savas N, Schoino-
choritis N, Pogiatzis K. Combination of fine wire fixation 
and limited internal fixation for high-energy tibial plateau 
fractures: functional results at minimum 5-year follow-up. J 
Orthop Trauma. 2009 Aug;23(7):493-501.
https://doi.org/10.1097/BOT.0b013e3181a18198
PMid:19633458

17. Ebraheim NA, Sabry FF, Haman SP. Open reduction 
and internal fixation of 117 tibial plateau fractures. Ortho-

pedics. 2004 Dec;27(12):1281-7.
https://doi.org/10.3928/0147-7447-20041201-18
PMid:15633959

18. Krettek C, Gerich T, Miclau T. A minimally invasive 
medial approach for proximal tibial fractures. Injury. 2001 
May;32 Suppl 1:SA4-13.
https://doi.org/10.1016/S0020-1383(01)00056-0

19. Partenheimer A, Gösling T, Müller M, Schirmer C, 
Kääb M, Matschke S, et al. [Management of bicondylar 
fractures of the tibial plateau with unilateral fixed-angle 
plate fixation]. Unfallchirurg. 2007 Aug;110(8):675-83.

https://doi.org/10.1007/s00113-007-1271-1
PMid:17497119

20. Marti RK, Kerkhoffs GMMJ, Rademakers MV. 
Correction of lateral tibial plateau depression and valgus 
malunion of the proximal tibia. Oper Orthopadie Trauma-
tol. 2007 Mar;19(1):101-13.

21. Su EP, Westrich GH, Rana AJ, Kapoor K, Helfet DL. 
Operative treatment of tibial plateau fractures in patients 
older than 55 years. Clin Orthop. 2004 Apr;(421):240-8.
https://doi.org/10.1097/01.blo.0000119247.60317.bc
PMid:15123954

12. Jafrazadeh, A , Begheri, M, Nemati, M , et al.Human 
leucocyte antigens influence the antibody response to 
hepatitis B vaccine.Iran J Allergy Asthma Immunol. 
2015;14(3):233-245.
https://doi.org/10.1038/nmat4234
PMid:25698419
13.Meadow, SR, Sarsfield, JK. Steroid responsive 
nephrotic syndrome and allergy clinical study', Archieves 
of disease in childhood. 1981; 56:509-16.
https://doi.org/10.1136/adc.56.7.509
PMid:6791592 PMCid:PMC1627348
14.Shahemabadi, A, Salehi, F, Hashemi, A,Vakili, et al. 
'assessment of antibody titre and immunity to hepatitis B 
in children receiving chemotherapy'. Iranian Journal of 
Paediatric Haematology and Oncology. 2012; 2:133.
15. Avanzini, M, Belloni, C, De Silvestri, A, et al. 
'Antigen specific T cell response in infants after 
recombinant hepatitis B virus vaccination at birth 
:evaluation of T helper lymphocyte diversity, Clin 
Immunol. 2003; 107(2):122-8.
https://doi.org/10.1016/S1521-6616(03)00047-0
16. Maristi, D,Vartzelis, G, Soldatou, A, et al. 'Markedly 
decrease antibody titre against hepatitis B in previously 
immunized children presenting with juvenile idiopathic 
arthritis. Clin Exp rheumatol. 2013 Nov -Dec;31(6):969-73.
17. Aghakhani, A, Banifazl, M, Izadi, N, et al. 'Persistence 
of antibody to hepatitis B surface antigen among 
vaccinated children in a low hepatitis B virus endemic 
area.World J Pediatr. 2011 Nov; (4):358-60 .add.z
https://doi.org/10.1007/s12519-011-0286-4
PMid:21874619
18. Agladioglu , S, Beyazova , U, Camurdan, AD, et al. 
'Immunogenecity of recombinant hepatitis B vaccine 
;comparison of two different vaccination schedule', 
Infection. 2010 Aug; 38(4)269 -73.
https://doi.org/10.1007/s15010-010-0031-2

PMid:20512395 PMCid:PMC2910296
19.T Niaudet, P.Steroid sensitive idiopathic nephrotic 
syndrome in children. In:Avner ED, Harmol WE, Niaudet 
P,eds. Paediatric Nephrology.6th edn. Philadelphia:Lippinncott 
Williams and Wilkins;2009:543-53.
https://doi.org/10.1007/978-3-540-76341-3_28
20. Gilca, V, De Serres, G,Boulianne, N, et al. 'Antibody 
and immune memory persistence after vaccination of 
preadolescents with low doses of recombinant hepatitis B 
vaccine', Hum Vaccine. 2010 Feb;6(2)212 -18.
https://doi.org/10.4161/hv.6.2.10299
PMid:19946212
21.Saltoglu , N, Inal, AS, Tasova, Y, et al. 'Comparison of 
the accelerated and classical vaccination schedules against 
hepatitis B : three -week hepatitis B vaccination schedule 
provides immediate and protective immunity' , Annals of 
clinical Microbiology and antimicrobials . 2003; 2 :10.
22.Duval, B, Gilca, V, Boulianne, N, et al. 'Comparative 
long term immunogenicity of two recombinant hepatitis B 
vaccines and the effect of a booster dose given after 5 
years in a low endemicity country,'. Pediatr Infect Dis J . 
2005;24(3):213 -8.
https://doi.org/10.1097/01.inf.0000154329.00361.39
PMid:15750456
23.European Consensus group on hepatitis B immunity . 
Are booster immunizations needed for lifelong hepatitis B 
immunity. 2000 Feb ;12 :561-565.
24.Teoharov, P, Kevorkyan, A, Petrova, N, et al. 'Immune 
memory and immune response in children from Bulgaria 
5-15 years after primary hepatitis B vaccination',. Pediatr 
Infect Dis J. 2013 Jan;32(1):151-3.
ttps://doi.org/10.1097/INF.0b013e31826f354e
PMid:22914584

antibody titre  which was  after 1 year  of vaccine  65% of 
children gradually  decline  in    30%,29%,24%  in 5,10,15 
years of vaccinated. Karaoglu L et al shows immune 
response of 1-3 years child  to hepatitis B vaccination  
during infancy 955 shows  high seroprotected rate  and no 
difference  by age, sex, anthropometry, time  after 3rd 
dose and place of vaccine administered. Maritsi D et al 
(2013) shows markedly decreased antibody titre  against 
hepatitis B in previously immunized children  presented 
with juvenile immune arthritis  shows 55%   with 92% in 
control group .Most person with normal immune function  
who respond adequately with three dose of hepatitis B 
vaccination  probably remain protected  indefinitely. 
Steroid therapy inhibit CD4 cell activity  which is 
necessary for optimal  antibody response  and contribute 
to lower antibody titre. The European consensus  group 
guidelines  on hepatitis B  immunity concluded that  there 
was no need of booster dose in healthy children  
previously vaccinated against hepatitis B. How ever in 
children  who were immunocompromised  there is a need 
to ascess  antibody titre every 6-12 months for antiHBs 
antibody level  and a booster dose  should be given if the 
titre <10miu/ml. The effect of booster dose  is usually seen  
after 4 week of vaccination. Gilca V et al show that  three 
dose of low dose (2.5microgram) recombinant Hep B 
vaccine  of 8-10 years old children `induce a 10 years long 
lasting immunity. Duval B et al (2005) show that there is 
no significant diffrerence of protective antibody  titre  and 
long term immunogenecity of  two recombinant hepatitis 
B vaccine and effect of booster dose  given after five years. 
Before  the booster dose  antibody titre  was detected in 
94.7% in Engerix B group and 95.2% in recombivax 
group , after booster dose  detectable antiHbs titre  97.9 
and 98.5% respectively.
Conclusion:
It can be concluded from present study that children with  
steroid sensitive nephrotic syndrome previously 
vaccinated against hepatitis B  had  lower seroconversion 
rate in FRNS. In healthy control  group significant 
seroconversion than nephrotic syndrome group. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal duration group which also declined 
after 9-10 years  post vaccinal duration  group in healthy 
control group  significant titre was present  in 2-4 years 
post vaccinal  duration group which also declined 
gradually  after increasing post vaccinal duration.
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 

(0,1,2 month ) or classical schedule (0,1.6 month ), dose 
of HBV  vaccination , timing of HBV vaccination was  
included. After providing informed  written consent   6 ml  
of  venous blood  collected from each patient, the sample  
divided into  sample  of 3 ml each. One sample for  
determining  biochemical parameter & other sample  used 
to determine  HbsAg  positivity. AntiHBs  assay is a 
chemiluiminescence immunoassay (CMIA)in fully 
automated analyser  for quantitative determination  of 
antibody to HBsAg. After collecting  data  by structured 
questionnaire  including all the variables data were 
checked and edited and analysed  using statistical package 
for social science (SPSS). The chi square test  used to 
compare the categorical data and antibody titre between 
two group, in different clinical type of steroid sensitive 
nephritic syndrome. Analysis  of variance (ANOVA) test  
were done  for comparison of biochemical parameters. For 
all comparison, the 5% probability level (p<0.05) was  
considered  significant. Prior to commencement of this  
the research protocol was approved by Instititional review 
board(IRB) and procedure to guardian in easily 
understandable local language and with written consent 
from patient guardians  and healthy   comparison.

Results:
A total of 75 children  of both male and female included in 
this study. Most of the case (39.6%) were in 2-4 years 
group  and of them 42% had  1st attack. In comparison 
group most (28.3%) healthychildren  belongs to 2-4 year 
age group. In nephritic group M:F was 2.2:1 but in 
comparison  group M:F=1.4:1

Table I shows there was significant statistical difference  
in, antiHBs between nephrotic syndrome group and 
comparison group.
Table I : Comparison of antiHBs titre between nephrotic 
syndrome group and comparison group.

Mann whitney test was done to measure the level of significance.
Table II shows, in 1st attack 66.7% patient were  seropro-
tective. The difference was  statistically significant 
(p=0.002 ).

Table II  : Comparison of antiHBstitre between  different 
clinicaltypes nephrotic syndrome group
 
Antibody titre   
(miu/ml) 
    1st         IFRNS       FRNS        SDNS 
<10 8 (33.3)   8(44.4)     15 (78.9)    12(85.7)    0.002
≥10       16 (66.7)  10(55.6)    4(21.1)       2(14.3) 
Total 24 (100.0)18(100) 19(100.0)14(100)

*Chi-square test was done to measure the level of 
significance.
Table III shows, in 1st attack 66.7% patient were  
seroprotective, where in FRNS  21.1% patient were  
seroprotective.The difference was  statistically significant 
(p=0.003 ).
Table III : Comparison of antiHBstitre between 1st attack 
of nephrotic syndrome group and FRNS.
 
Antibody titre   
(miu/ml) 
    1st attack              FRNS       
<10     8 (33.3)      15 (78.9)            0.003
≥10            16 (66.7)               4(21.1) 
Total   24 (100.0)   19(100.0)

*Chi-square test was done to measure the level of 
significance.
Table IV shows  in nephrotic syndrome group  significant 
titre was present  in 2-4 years post vaccinal  duration 
group which also declined after 9-10 years  post vaccinal 
duration  group.
Table IV:   AntiHBs    titre   following post vaccination 
duration   in nephritic syndrome 
 

Table V shows  in healthy control group  significant titre 
was present  in 2-4 years post vaccinal  duration group 
which also declined gradually  after increasing post 
vaccinal duration.
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Introduction:
Nephrotic syndrome is a common renal disease in 
children.It is 15 times more common in children than 
adult1. There is  epidemiological evidence of higher 
incidence in south Asia where incidence is 9-10 per 
100,000 population2. A study in on Asian children in two 
cities of united kingdom  has reported 9 and 16 per 
10,0000 population respectively3. It is characterized by 
massiveproteinuria (urinary total protein >1gm/m²/24 
hours), hypoalbuminemia (serum albumin < 2.5 gm/dl), 
edema and hypercholesterolemia (serum cholesterol  
>250mg/dl)). Nephrotic syndrome is typically seen  in 
children  in the age group 2-6 years4. The disease is 
uncommon in the  first  year of life.Eighty percent of  
children with nephrotic syndrome  are less than six years 
old at presentation  with median age  at diagnosis  being 
2.5 years  for minimal change nephrotic syndrome (MCNS) 
and 6 years  for focalsegmental glomerulosclerosis5,6 . The 
initial event  in  the pathophysiology of nephrotic 
syndrome is a derangment in the glomerular capillary 
walls resulting in increased permeability to plasma 
proteins resulting in massive proteinuria.This heavy 
proteinuria leads to  depletion  of albumin mainly,but also 
lipoproteins & globulins. The  loss of immunoglobulin & 
low IgG levels  make the child  vulnerable to infections7. 
About 2  billion people are infected  with hepatitis B virus  
all over the world. Rate of new infection  acute disease are 
higher among adult  but chronic infection is more likely to 
occur  in person infected as infant or young children. India 
is an intermediate  endemicity for Hepatitis B with a 
HBsAg positivity prevalence between 2-7% of the 
population studied8. Hepatitis B infection acquired in 
childhood has higher chance of chronicity and   can lead to 
chronic hepatitis, cirrhosis &  hepatocellular carcinoma9. 
These outcome  are all preventable by early childhood 
immunization. In Bangladesh  prevalence of hepatitis B is 
scarce  and few sporadic data  are  available. Considering 
the alarming situation a pilot project of HBV vaccine 
started incorporated  with EPI in 6 distrcts in 2005.The 
vaccine is safe & well tolerated.The classical schedule  is 
0,1,6 months. The vaccine is highly immunogenic   & 
seroconversion rates are  greater than 95% after a  3 doses 
schedule  in healthy infants, children  & adolescents11.   
Seroconversion rates are lower in elderly, 
immunocompromised, & those with renal failure.Four 
doses at 0,1,2 &12 months of double  dose may be given  
in  these patients12. Grzesiowski  et   al  shows that  
efficacy of standard dose  of vaccine  versus double dose,in 
both group  seroprotection rate is similar(standard dose  
96%, double dose group 93%). However , anti HBs 
antibody  level  was significantly higher  in double dose 

group  during a three months observation period. Mantan  
M  et al  showed that  children  with nephrotic syndrome  
were less likely to  seroconvert to HBV vaccination.The 
study shows 48% children are seroprotected  ( value 
>10mIu/ml antibody titres) and 52%  in the group studied  
were unprotected ( value <10mIu/ml antibody titres).  
63.6% of children  with SSNS & 35.7% of children  with 
SRNS were found to have  protective level of titres in the 
study. La Manna A et al  compared the   seroconversion   
rate between  steroid sensitive  nephrotic syndrome  with 
the control group  which showed  66% and 100%  
seroconversion  accordingly.
Materials and Methods:
This is a  Prospective observational study was conducted 
in  the Department of Paediatric  Nephrology, BSMMU, 
Dhaka from July 2014 to  June  2015  where    Seventy 
five children  with steroid sensitive  nephrotic  syndrome  
were   included  in this study of both sexes  between  age 
group  of 1-12 years  both  admitted  and  attended in the 
OPD  during study period whose parents agreed to 
participate(by  written informed consent ) and who met  
the inclusion criteria    as  vaccinated  with vaccine  at 
least  6 weeks before enrollment. Healthy  children 
vaccinated against hepatitis B  were included as 
comparison group. For seropositivity rates of 65-73% with 
95%  confidence interval & precision of 10%, we need a  
sample  size of  75 children.Children  aged 1-12 years  of 
both sexes having  nephrotic syndrome   of 1st  episode  
and  relapse  ( IFRNS, FRNS ). Steroid dependent  
nephrotic syndrome is included in FRNS.Children  with a 
negative  test  for  Hepatitis B surface  Antigen (HBsAg), 
Children with  a completed course of HBV  vaccination 
with  EPI or classical schedule  at least 6 months before 
onset of the  disease were included as inclusion criteria. 
Children with   Congenital NS ( onset of nephrotic 
syndrome < 3 months of age ), Children with  steroid 
resistant nephrotic syndrome and  children known to have 
other associated  immunosuppressive diseases such as  
chronic kidney disease(CKD), chronic liver disease(CLD), 
congenital heart disease (CHD),Secondary nephrotic 
syndrome  like SLE, HSP  etc and those  parents/patients 
who will refuse to participate  were excluded from the 
study. The  following  variable  was  noted in the  study 
group as age, gender, clinical type of  nephrotc  
syndrome,vaccination schedule, AntiHBs   antibody titre 
(quantitative vaccine response  against hepatitis B and   
Clinical history noted including age of onset of 1st attack 
of nephrotic syndrome, duration of disease, number and 
type of relapse. Drug history  like  immunosuppressant 
and immunomodulating agent with dose and duration   was 
included.Vaccination   history  such as   EPI schedule 

in 30%, 29%, 24%  in 5,10,15 years of vaccination.Hepatitis 
B infection has plagued human kind since the beginning of 
the recorded history.Though HBV infection is a significant 
health problem around the world, fortunately it is one of the 
oncoviruses that is vaccine preventable. HB vaccine induces 
anti-HBs response that can prevent HBV infection. 
Prevention of primary infection by vaccination is an 
important strategy to decrease the risk of chronic HBV 
infection and its subsequent complications. Harpaz R (2000) 
Studies have shown that childhood vaccination significantly 
reduced the rate of chronic HBV infection. Various 
published studies have shown that seroprotection against 
hepatitis B observed after a routine immunization in 
children with nephrotic syndrome is lower than that of 
healthy children.In this study 75 children enrolled , of them 
4 patient  is  SRNS  and 71 patient  SSNS. Most of our 
patient received hepatitis B vaccination through EPI 
schedule  as hepatits B  included  in EPI in 2005.  Here we 
consider antiHBs titre >10 miu/ml  to be seroprotective 
which is  describe in our studies . Out of the 75 children  
enrolled in our study , 57.3% (42) patient   are sero negative 
and  42.7%(35) patient are seroprotective.We also found 
that majority of patient and healthy control  vaccinated 
according to EPI schedule.We found a significant 
association  between  different type of nephrotic syndrome  
and proportion of children who had seroprotective titre  
with the proportion of children  with seroprotective titre 
being higher  in SSNS 42.7% ( 66.7  vs 55.6 vs 20.7 %) 
with SRNS (o.oo%) respectively (p=0.001).And in 
comparison group 83.3% had significant antibody titre. 
Mantan et al.(2013) show that  among 75 cohort steroid 
sensitive and steroid resistant are 44% and 56% respectively  
and 36 patient (48% ) were seroprotected where 63.6 % in 
SSNS  patient and 35.7% in SRNS  subjects (Mantan et al. 
2013).Another study ( La manna et al 1992 )compared boys 
with SSNS(n=18) and controls (n=21) for their response to 
hepatis B vaccination  which shows 66% seroconversion 
against hepatitis B in SSNS subject compared to 100% 
among the control. Jafarzedah A et al (2005)  shows that 
after 10 years of primary vaccination  47.9% had  protective 
level of antibody  with geometric mean titre  68.12 iu/ml  
who were vaccinated at birth, with no gender difference.  
Agladioglu  et  al 2010  show that delaying in the  first dose  
of HB vaccine  until 2 month after birth  produce higher 
immune response  and provide longer term protection  
showing GMT for  antiHBs  were 95.00 & 379.51 iu/ml  
and rate more then 100 iu/ml  were 57.7 % & 94..9 % 
vaccinated compared in  0,2,9 month and 2,4,9 month 
group. Agakhani   A  et al(2011)  show that   in low 
hepatitis B endemic area ,vaccination in infant  protective 

(group I)    & 2.4.9 months  ( group II)  were analysed  14 
months of 3rd dose.GMT were  95.00 and 379.51 miu/ml 
and rate more then 100 miu/ml were 57.7 % & 94.9 %  
compared in two vaccination  group. Karaoglu L et al19 
showed that  immune response of 1-3 years child  to 
hepatitis B  vaccination  during infancy, 95% shows  high 
seroprotection  rate  and no difference  by sex, 
anthropometry, time  after 3rd dose and place of vaccine 
administered .  Teoharov et al19 show that    presence of 
immune memory and protection 5-15 years after the initial 
course of newborn immunization  with recombinant vaccine 
against hepatitis B. Gilca V20 et al show that  three dose of 
low dose (2.5microgram) recombinant Hep B vaccine  of 
8-10 years old children induce a 10 years long lasting 
immunity. Nese Saltoglu  et al21  show that three week 
hepatitis B vaccination  schedule (Day 0,10,21) provide 
immediate and protective immunity  within a short time  
compared to  the classic schedule (months 0,1,2 ) Duval B 
et al22 show that there is no significant diffrerence of 
protective antibody  titre  and long term immunogenecity of  
two recombinant hepatitis B     Yildiz  et al23 demonstrated  
41 children with SSNS and 30  control were vaccinated with 
hepatitis B and patient were divided into 3 subgroup : full 
dose steroid users, alternate day steroid users and steroid 
non user. Seroconversion rate was lower  in steroid users 
then nonusers at 6th (p=0.005) and 12th (p=0.036)  months. 
At the 15th month the seroconversion rate  was significantly 
lower in the full dose steroid users compared to the controls 
(p=0.009). In our  study children with initial episodes of 
nephrotic syndrome had significantly increased  
seroprotection  than relapse case ( 66.7% vs 36.9%) 
respectively. In treatment of NS, type of therapy  received 
significantly influenced the seroprotective titres. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal  duration group which also declined 
after 9-10 years  post vaccinal duration  group and in healthy 
control group  significant titre was present  in 2-4 years post 
vaccinal  duration group which also declined gradually after 
increasing post vaccinal duration,mean antibody titre was 
declining  with the duration of post vaccination period  
which is not statistically  significant in both nephrotic 
syndrome group and control group. The cause of  this lower 
seroconversion  due to longer period  of  disease  and longer 
exposure of immunosuppressive therapy. Steroid therapy 
inhibit CD4 cell activity  which is necessary for optimal  
antibody response  and contribute to lower antibody titre. 
 Agakhani A et al (2011)  showed  that  in low hepatitis B 
endemic area,vaccination in infant  protective antibody titre  
which was 65% after 1 year of vaccine  gradually  decline  
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between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
Conflict of Interest: None. 
Acknowledgement:
Authors are  very grateful to Prof. Choudhury Habibur 
Rasul for his thoughts on this paper.
References: 
1.WHO, UNICEF. Low birth weight: country, regional 
and global estimates Geneva: World Health Organization, 
2004.
2. Mahmud RA, Sultana M, Sarker AR. Distribution and 
determinants of low birth weight in developing countries. 
J Prev Med Public Health. 2017; 50: 18-28
https://doi.org/10.3961/jpmph.16.087
PMid:28173687 PMCid:PMC5327679 
3. Kandel KP, Kafle S. Risk factors associated with low 
birth weight among deliveries at Bharatpur hospital. J 
Nepal Health Res Counc. 2017;15: 169-73
https://doi.org/10.3126/jnhrc.v15i2.18208
PMid:29016589 
4. Metgud CS, Naik VA, Mallapur MD. Factors affecting 
birth weight of a newborn- a community-based study in 
rural Karnataka, India. PLoS One. 2012; 7: e40040
https://doi.org/10.1371/journal.pone.0040040
PMid:22792210 PMCid:PMC3390317 
5. Scharf RJ, Stroustrup A, Conaway M R, et al. Growth 
and development in children born very low birth weight. 
Arch Dis Child Fetal Neonatal. 2016 ;101: 433-38
https://doi.org/10.1136/archdischild-2015-309427
PMid:26627552 PMCid:PMC5494252 
6. Katsuragi S, Okamura T, Kokubo Y, et al. Birth weight 
and cardiovascular risk factors in a Japanese population. J 
Obstet Gynaecol Res. 2017; 43:10001-7.
https://doi.org/10.1111/jog.13316
PMid:28503828 
7. Khan JR, Islam MM, Awan N, et al. Analysis of low 
birth weight and its co-variants in Bangladesh based on a 
sub-sample from nationally representative survey. Bio 
Med Central pediatrics. 2018; 18:1-9.



immunosuppressant drugs have a tendency to reduce the 
seroprotection against HBV. Various published studies have 
demonstrated that seroprotection after a routine 
immunization in children with nephrotic syndrome is lower 
than that of healthy children.In this study , 75  steroid 
sensitive  nephrotic  syndrome  patient was  enrolled. Most 
of our patient received hepatitis B vaccination through EPI 
schedule as hepatits B  included  in EPI in 2005  in our 
country. Here we consider antiHBs titre >10 miu/ml  to be 
seroprotective which is  described in our studies. Out of the 
75 vaccinated SSNS patient, 42.7% patient had 
seroprotective level of antiHBs titre, where as it was 83.3%  
in  healthy vaccinated children. Similar study done by 
Mantan M et al showed that among 75 enrolled children, 
44% was SSNS and 56% was SRNS. Total 48% patient 
were seroprotected where 63.6% was SSNS patient and 
35.4% was SRNS patient respectively.Another study, La 
manna et al (1992) compared boys with SSNS (n=18) and 
controls (n=21) for their response to hepatitis B vaccination  
which shows 66% seroprotection  against hepatitis B in 
SSNS patients compared to 100%  seroprotection among 
the control group. In our  study children with initial 
episodes of nephrotic syndrome had significantly increased 
seroprotection than relapse case ( 66.7% vs 36.9%) 
respectively.The cause of  this lower seroconversion  due to 
longer period  of  disease  and longer exposure of 
immunosuppressive therapy. Steroid therapy inhibit CD4 
cell activity  which is necessary for optimal  antibody 
response  and contribute to lower antibody titre. Shams 
Shahemabadi A et al14 showed  that  antiHBs antibody titre 
of previously  hepatitis B vaccinated children  who 
completed standard  chemotherapy at least for 6 months , 
80.8%  patient  was non seroprotective  where 2.94%  of 
healthy control  was non seroprotective. Allegra V et al15 
showed  that  comparing between  maintainance 
haemodialysis(MHD) patient  and healthy control  that 
seroprotection rate were lower in  MHD group  (52.9%) 
then control 98.4%  after a booster dose. Maritsi D et al16 
shows markedly decreased antibody titre  against hepatitis 
B in previously immunized children  presented with 
juvenile immune arthritis  shows 55% seroconversion   
compared with 92% in control group .
 In this study, Pearsons correlation  test showed that 
antiHBs antibody level reduced with the  increase duration 
of post vaccination time in both steroid sensitive  nephrotic 
syndrome  group and comparison  group. Agladioglu  et al18  
showed  that delaying in the  first dose  of Hepatitis B  
vaccine  until 2 month after birth  produce higher immune 
response  and provide longer term protection. AntiHBs in 
infant  compared in two different schedule 0.2.9 months 

Table  V:   AntiHBs    titre   following  post vaccination  
duration   in healthy group 

Figure -1

Figure 1: Correlation of AntiHBs with duration of post 
vaccination in Nephrotic syndrome and comparison 
groups. 
Pearson’s correlation test was done to measure the level of 
significance. AntiHBs reduced with the increase of 
duration of post vaccination.Nephrotic syndrome group: 
r= -0.243  and p = 0.035Comparison group: r= -0.391 and 
p= 0.004.

Discussion:

Though HBV infection is a significant health problem 
around the world, fortunately it is one of the oncoviruses 
that is vaccine preventable. HB vaccine induces anti-HBs 
response that can prevent HBV infection. Prevention of 
primary infection by vaccination is an important strategy 
to decrease the risk of chronic HBV infection and its 
subsequent complications like liver failure and 
hepatocellular carcinoma13.
Nephrotic syndrome being an immune mediated disease 
and its treatment  with steroids and other 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
Conflict of Interest: None.
Acknowledgment:
I am grateful to the authority of Islami Bank Medical 
College, Rajshahi for allowing doing this study. The author 
is thankful to the Department of Orthopaedic Surgery with 
all Medical officers, Nursing staff, and Research assistants 

for their kind support.
References: 
1. Dirschl DR, Dawson PA. Injury severity assessment in 
tibial plateau fractures. Clin Orthop. 2004 Jun;(423):85-92.
https://doi.org/10.1097/01.blo.0000132626.13539.4b
PMid:15232431

2. Dirschl DR, Del Gaizo D. Staged management of tibial 
plateau fractures. Am J Orthop Belle Mead NJ. 2007 
Apr;36(4 Suppl):12-7.

3. Farouk O, Krettek C, Miclau T, Schandelmaier P, Guy 
P, Tscherne H. Minimally invasive plate osteosynthesis 
and vascularity: preliminary results of a cadaver injection 
study. Injury. 1997;28 Suppl 1:A7-12.
https://doi.org/10.1016/S0020-1383(97)90110-8

4. Belanger M, Fadale P. Compartment syndrome of the leg 
after arthroscopic examination of a tibial plateau fracture. 
Case report and review of the literature. Arthrosc J 
Arthrosc Relat Surg Off Publ Arthrosc Assoc N Am Int 
Arthrosc Assoc. 1997 Oct;13(5):646-51.
https://doi.org/10.1016/S0749-8063(97)90196-1

5. Hall JA, Beuerlein MJ, McKee MD. Canadian Orthopae-
dic Trauma Society. Open reduction and internal fixation 
compared with circular fixator application for bicondylar 
tibial plateau fractures. Surgical technique. J Bone Joint 
Surg Am. 2009 Mar 1;91 Suppl 2 Pt 1:74-88.
https://doi.org/10.2106/JBJS.G.01165
PMid:19255201

6. Egol KA, Tejwani NC, Capla EL, Wolinsky PL, Koval 
KJ. Staged management of high-energy proximal tibia 
fractures (OTA types 41): the results of a prospective, 
standardized protocol. J Orthop Trauma. 2005 
Aug;19(7):448-55; discussion 456.
https://doi.org/10.1097/01.bot.0000171881.11205.80
PMid:16056075

7. Tscherne H, Lobenhoffer P. Tibial plateau fractures. 
Management and expected results. Clin Orthop. 1993 
Jul;(292):87-100.
https://doi.org/10.1097/00003086-199307000-00011

8. Gustilo RB, Gruninger RP, Davis T. Classification of 
type III (severe) open fractures relative to treatment and 
results. Orthopedics. 1987 Dec;10(12):1781-8.

9. Rasmussen PS. Tibial condylar fractures. Impairment of 
knee joint stability as an indication for surgical treatment. 
J Bone Joint Surg Am. 1973 Oct;55(7):1331-50.

https://doi.org/10.2106/00004623-197355070-00001

10. Canadian Orthopaedic Trauma Society. Open reduc-
tion and internal fixation compared with circular fixator 
application for bicondylar tibial plateau fractures. Results 
of a multicenter, prospective, randomized clinical trial. J 
Bone Joint Surg Am. 2006 Dec;88(12):2613-23.
https://doi.org/10.2106/JBJS.E.01416
PMid:17142411

11. Hsu CJ, Chang WN, Wong CY. Surgical treatment of 
tibial plateau fracture in elderly patients. Arch Orthop 
Trauma Surg. 2001;121(1-2):67-70.
https://doi.org/10.1007/s004020000145
PMid:11195122

12. Barei DP, Nork SE, Mills WJ, Henley MB, Benirschke 
SK. Complications associated with internal fixation of 
high-energy bicondylar tibial plateau fractures utilizing a 
two-incision technique. J Orthop Trauma. 2004 
Dec;18(10):649-57.
https://doi.org/10.1097/00005131-200411000-00001
PMid:15507817

13. Hu Y-L, Ye F-G, Ji A-Y, Qiao G-X, Liu H-F. Three-di-
mensional computed tomography imaging increases the 
reliability of classification systems for tibial plateau 
fractures. Injury. 2009 Dec;40(12):1282-5.
https://doi.org/10.1016/j.injury.2009.02.015
PMid:19535056

14. Gaston P, Will EM, Keating JF. Recovery of knee 
function following fracture of the tibial plateau. J Bone 
Joint Surg Br. 2005 Sep;87(9):1233-6.
https://doi.org/10.1302/0301-620X.87B9.16276
PMid:16129749

15. Lachiewicz PF, Funcik T. Factors influencing the 
results of open reduction and internal fixation of tibial 
plateau fractures. Clin Orthop. 1990 Oct;(259):210-5.
https://doi.org/10.1097/00003086-199010000-00030

16. Katsenis D, Dendrinos G, Kouris A, Savas N, Schoino-
choritis N, Pogiatzis K. Combination of fine wire fixation 
and limited internal fixation for high-energy tibial plateau 
fractures: functional results at minimum 5-year follow-up. J 
Orthop Trauma. 2009 Aug;23(7):493-501.
https://doi.org/10.1097/BOT.0b013e3181a18198
PMid:19633458

17. Ebraheim NA, Sabry FF, Haman SP. Open reduction 
and internal fixation of 117 tibial plateau fractures. Ortho-

pedics. 2004 Dec;27(12):1281-7.
https://doi.org/10.3928/0147-7447-20041201-18
PMid:15633959

18. Krettek C, Gerich T, Miclau T. A minimally invasive 
medial approach for proximal tibial fractures. Injury. 2001 
May;32 Suppl 1:SA4-13.
https://doi.org/10.1016/S0020-1383(01)00056-0

19. Partenheimer A, Gösling T, Müller M, Schirmer C, 
Kääb M, Matschke S, et al. [Management of bicondylar 
fractures of the tibial plateau with unilateral fixed-angle 
plate fixation]. Unfallchirurg. 2007 Aug;110(8):675-83.

https://doi.org/10.1007/s00113-007-1271-1
PMid:17497119

20. Marti RK, Kerkhoffs GMMJ, Rademakers MV. 
Correction of lateral tibial plateau depression and valgus 
malunion of the proximal tibia. Oper Orthopadie Trauma-
tol. 2007 Mar;19(1):101-13.

21. Su EP, Westrich GH, Rana AJ, Kapoor K, Helfet DL. 
Operative treatment of tibial plateau fractures in patients 
older than 55 years. Clin Orthop. 2004 Apr;(421):240-8.
https://doi.org/10.1097/01.blo.0000119247.60317.bc
PMid:15123954

12. Jafrazadeh, A , Begheri, M, Nemati, M , et al.Human 
leucocyte antigens influence the antibody response to 
hepatitis B vaccine.Iran J Allergy Asthma Immunol. 
2015;14(3):233-245.
https://doi.org/10.1038/nmat4234
PMid:25698419
13.Meadow, SR, Sarsfield, JK. Steroid responsive 
nephrotic syndrome and allergy clinical study', Archieves 
of disease in childhood. 1981; 56:509-16.
https://doi.org/10.1136/adc.56.7.509
PMid:6791592 PMCid:PMC1627348
14.Shahemabadi, A, Salehi, F, Hashemi, A,Vakili, et al. 
'assessment of antibody titre and immunity to hepatitis B 
in children receiving chemotherapy'. Iranian Journal of 
Paediatric Haematology and Oncology. 2012; 2:133.
15. Avanzini, M, Belloni, C, De Silvestri, A, et al. 
'Antigen specific T cell response in infants after 
recombinant hepatitis B virus vaccination at birth 
:evaluation of T helper lymphocyte diversity, Clin 
Immunol. 2003; 107(2):122-8.
https://doi.org/10.1016/S1521-6616(03)00047-0
16. Maristi, D,Vartzelis, G, Soldatou, A, et al. 'Markedly 
decrease antibody titre against hepatitis B in previously 
immunized children presenting with juvenile idiopathic 
arthritis. Clin Exp rheumatol. 2013 Nov -Dec;31(6):969-73.
17. Aghakhani, A, Banifazl, M, Izadi, N, et al. 'Persistence 
of antibody to hepatitis B surface antigen among 
vaccinated children in a low hepatitis B virus endemic 
area.World J Pediatr. 2011 Nov; (4):358-60 .add.z
https://doi.org/10.1007/s12519-011-0286-4
PMid:21874619
18. Agladioglu , S, Beyazova , U, Camurdan, AD, et al. 
'Immunogenecity of recombinant hepatitis B vaccine 
;comparison of two different vaccination schedule', 
Infection. 2010 Aug; 38(4)269 -73.
https://doi.org/10.1007/s15010-010-0031-2

PMid:20512395 PMCid:PMC2910296
19.T Niaudet, P.Steroid sensitive idiopathic nephrotic 
syndrome in children. In:Avner ED, Harmol WE, Niaudet 
P,eds. Paediatric Nephrology.6th edn. Philadelphia:Lippinncott 
Williams and Wilkins;2009:543-53.
https://doi.org/10.1007/978-3-540-76341-3_28
20. Gilca, V, De Serres, G,Boulianne, N, et al. 'Antibody 
and immune memory persistence after vaccination of 
preadolescents with low doses of recombinant hepatitis B 
vaccine', Hum Vaccine. 2010 Feb;6(2)212 -18.
https://doi.org/10.4161/hv.6.2.10299
PMid:19946212
21.Saltoglu , N, Inal, AS, Tasova, Y, et al. 'Comparison of 
the accelerated and classical vaccination schedules against 
hepatitis B : three -week hepatitis B vaccination schedule 
provides immediate and protective immunity' , Annals of 
clinical Microbiology and antimicrobials . 2003; 2 :10.
22.Duval, B, Gilca, V, Boulianne, N, et al. 'Comparative 
long term immunogenicity of two recombinant hepatitis B 
vaccines and the effect of a booster dose given after 5 
years in a low endemicity country,'. Pediatr Infect Dis J . 
2005;24(3):213 -8.
https://doi.org/10.1097/01.inf.0000154329.00361.39
PMid:15750456
23.European Consensus group on hepatitis B immunity . 
Are booster immunizations needed for lifelong hepatitis B 
immunity. 2000 Feb ;12 :561-565.
24.Teoharov, P, Kevorkyan, A, Petrova, N, et al. 'Immune 
memory and immune response in children from Bulgaria 
5-15 years after primary hepatitis B vaccination',. Pediatr 
Infect Dis J. 2013 Jan;32(1):151-3.
ttps://doi.org/10.1097/INF.0b013e31826f354e
PMid:22914584

antibody titre  which was  after 1 year  of vaccine  65% of 
children gradually  decline  in    30%,29%,24%  in 5,10,15 
years of vaccinated. Karaoglu L et al shows immune 
response of 1-3 years child  to hepatitis B vaccination  
during infancy 955 shows  high seroprotected rate  and no 
difference  by age, sex, anthropometry, time  after 3rd 
dose and place of vaccine administered. Maritsi D et al 
(2013) shows markedly decreased antibody titre  against 
hepatitis B in previously immunized children  presented 
with juvenile immune arthritis  shows 55%   with 92% in 
control group .Most person with normal immune function  
who respond adequately with three dose of hepatitis B 
vaccination  probably remain protected  indefinitely. 
Steroid therapy inhibit CD4 cell activity  which is 
necessary for optimal  antibody response  and contribute 
to lower antibody titre. The European consensus  group 
guidelines  on hepatitis B  immunity concluded that  there 
was no need of booster dose in healthy children  
previously vaccinated against hepatitis B. How ever in 
children  who were immunocompromised  there is a need 
to ascess  antibody titre every 6-12 months for antiHBs 
antibody level  and a booster dose  should be given if the 
titre <10miu/ml. The effect of booster dose  is usually seen  
after 4 week of vaccination. Gilca V et al show that  three 
dose of low dose (2.5microgram) recombinant Hep B 
vaccine  of 8-10 years old children `induce a 10 years long 
lasting immunity. Duval B et al (2005) show that there is 
no significant diffrerence of protective antibody  titre  and 
long term immunogenecity of  two recombinant hepatitis 
B vaccine and effect of booster dose  given after five years. 
Before  the booster dose  antibody titre  was detected in 
94.7% in Engerix B group and 95.2% in recombivax 
group , after booster dose  detectable antiHbs titre  97.9 
and 98.5% respectively.
Conclusion:
It can be concluded from present study that children with  
steroid sensitive nephrotic syndrome previously 
vaccinated against hepatitis B  had  lower seroconversion 
rate in FRNS. In healthy control  group significant 
seroconversion than nephrotic syndrome group. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal duration group which also declined 
after 9-10 years  post vaccinal duration  group in healthy 
control group  significant titre was present  in 2-4 years 
post vaccinal  duration group which also declined 
gradually  after increasing post vaccinal duration.
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 

(0,1,2 month ) or classical schedule (0,1.6 month ), dose 
of HBV  vaccination , timing of HBV vaccination was  
included. After providing informed  written consent   6 ml  
of  venous blood  collected from each patient, the sample  
divided into  sample  of 3 ml each. One sample for  
determining  biochemical parameter & other sample  used 
to determine  HbsAg  positivity. AntiHBs  assay is a 
chemiluiminescence immunoassay (CMIA)in fully 
automated analyser  for quantitative determination  of 
antibody to HBsAg. After collecting  data  by structured 
questionnaire  including all the variables data were 
checked and edited and analysed  using statistical package 
for social science (SPSS). The chi square test  used to 
compare the categorical data and antibody titre between 
two group, in different clinical type of steroid sensitive 
nephritic syndrome. Analysis  of variance (ANOVA) test  
were done  for comparison of biochemical parameters. For 
all comparison, the 5% probability level (p<0.05) was  
considered  significant. Prior to commencement of this  
the research protocol was approved by Instititional review 
board(IRB) and procedure to guardian in easily 
understandable local language and with written consent 
from patient guardians  and healthy   comparison.

Results:
A total of 75 children  of both male and female included in 
this study. Most of the case (39.6%) were in 2-4 years 
group  and of them 42% had  1st attack. In comparison 
group most (28.3%) healthychildren  belongs to 2-4 year 
age group. In nephritic group M:F was 2.2:1 but in 
comparison  group M:F=1.4:1

Table I shows there was significant statistical difference  
in, antiHBs between nephrotic syndrome group and 
comparison group.
Table I : Comparison of antiHBs titre between nephrotic 
syndrome group and comparison group.

Mann whitney test was done to measure the level of significance.
Table II shows, in 1st attack 66.7% patient were  seropro-
tective. The difference was  statistically significant 
(p=0.002 ).

Table II  : Comparison of antiHBstitre between  different 
clinicaltypes nephrotic syndrome group
 
Antibody titre   
(miu/ml) 
    1st         IFRNS       FRNS        SDNS 
<10 8 (33.3)   8(44.4)     15 (78.9)    12(85.7)    0.002
≥10       16 (66.7)  10(55.6)    4(21.1)       2(14.3) 
Total 24 (100.0)18(100) 19(100.0)14(100)

*Chi-square test was done to measure the level of 
significance.
Table III shows, in 1st attack 66.7% patient were  
seroprotective, where in FRNS  21.1% patient were  
seroprotective.The difference was  statistically significant 
(p=0.003 ).
Table III : Comparison of antiHBstitre between 1st attack 
of nephrotic syndrome group and FRNS.
 
Antibody titre   
(miu/ml) 
    1st attack              FRNS       
<10     8 (33.3)      15 (78.9)            0.003
≥10            16 (66.7)               4(21.1) 
Total   24 (100.0)   19(100.0)

*Chi-square test was done to measure the level of 
significance.
Table IV shows  in nephrotic syndrome group  significant 
titre was present  in 2-4 years post vaccinal  duration 
group which also declined after 9-10 years  post vaccinal 
duration  group.
Table IV:   AntiHBs    titre   following post vaccination 
duration   in nephritic syndrome 
 

Table V shows  in healthy control group  significant titre 
was present  in 2-4 years post vaccinal  duration group 
which also declined gradually  after increasing post 
vaccinal duration.
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Introduction:
Nephrotic syndrome is a common renal disease in 
children.It is 15 times more common in children than 
adult1. There is  epidemiological evidence of higher 
incidence in south Asia where incidence is 9-10 per 
100,000 population2. A study in on Asian children in two 
cities of united kingdom  has reported 9 and 16 per 
10,0000 population respectively3. It is characterized by 
massiveproteinuria (urinary total protein >1gm/m²/24 
hours), hypoalbuminemia (serum albumin < 2.5 gm/dl), 
edema and hypercholesterolemia (serum cholesterol  
>250mg/dl)). Nephrotic syndrome is typically seen  in 
children  in the age group 2-6 years4. The disease is 
uncommon in the  first  year of life.Eighty percent of  
children with nephrotic syndrome  are less than six years 
old at presentation  with median age  at diagnosis  being 
2.5 years  for minimal change nephrotic syndrome (MCNS) 
and 6 years  for focalsegmental glomerulosclerosis5,6 . The 
initial event  in  the pathophysiology of nephrotic 
syndrome is a derangment in the glomerular capillary 
walls resulting in increased permeability to plasma 
proteins resulting in massive proteinuria.This heavy 
proteinuria leads to  depletion  of albumin mainly,but also 
lipoproteins & globulins. The  loss of immunoglobulin & 
low IgG levels  make the child  vulnerable to infections7. 
About 2  billion people are infected  with hepatitis B virus  
all over the world. Rate of new infection  acute disease are 
higher among adult  but chronic infection is more likely to 
occur  in person infected as infant or young children. India 
is an intermediate  endemicity for Hepatitis B with a 
HBsAg positivity prevalence between 2-7% of the 
population studied8. Hepatitis B infection acquired in 
childhood has higher chance of chronicity and   can lead to 
chronic hepatitis, cirrhosis &  hepatocellular carcinoma9. 
These outcome  are all preventable by early childhood 
immunization. In Bangladesh  prevalence of hepatitis B is 
scarce  and few sporadic data  are  available. Considering 
the alarming situation a pilot project of HBV vaccine 
started incorporated  with EPI in 6 distrcts in 2005.The 
vaccine is safe & well tolerated.The classical schedule  is 
0,1,6 months. The vaccine is highly immunogenic   & 
seroconversion rates are  greater than 95% after a  3 doses 
schedule  in healthy infants, children  & adolescents11.   
Seroconversion rates are lower in elderly, 
immunocompromised, & those with renal failure.Four 
doses at 0,1,2 &12 months of double  dose may be given  
in  these patients12. Grzesiowski  et   al  shows that  
efficacy of standard dose  of vaccine  versus double dose,in 
both group  seroprotection rate is similar(standard dose  
96%, double dose group 93%). However , anti HBs 
antibody  level  was significantly higher  in double dose 

group  during a three months observation period. Mantan  
M  et al  showed that  children  with nephrotic syndrome  
were less likely to  seroconvert to HBV vaccination.The 
study shows 48% children are seroprotected  ( value 
>10mIu/ml antibody titres) and 52%  in the group studied  
were unprotected ( value <10mIu/ml antibody titres).  
63.6% of children  with SSNS & 35.7% of children  with 
SRNS were found to have  protective level of titres in the 
study. La Manna A et al  compared the   seroconversion   
rate between  steroid sensitive  nephrotic syndrome  with 
the control group  which showed  66% and 100%  
seroconversion  accordingly.
Materials and Methods:
This is a  Prospective observational study was conducted 
in  the Department of Paediatric  Nephrology, BSMMU, 
Dhaka from July 2014 to  June  2015  where    Seventy 
five children  with steroid sensitive  nephrotic  syndrome  
were   included  in this study of both sexes  between  age 
group  of 1-12 years  both  admitted  and  attended in the 
OPD  during study period whose parents agreed to 
participate(by  written informed consent ) and who met  
the inclusion criteria    as  vaccinated  with vaccine  at 
least  6 weeks before enrollment. Healthy  children 
vaccinated against hepatitis B  were included as 
comparison group. For seropositivity rates of 65-73% with 
95%  confidence interval & precision of 10%, we need a  
sample  size of  75 children.Children  aged 1-12 years  of 
both sexes having  nephrotic syndrome   of 1st  episode  
and  relapse  ( IFRNS, FRNS ). Steroid dependent  
nephrotic syndrome is included in FRNS.Children  with a 
negative  test  for  Hepatitis B surface  Antigen (HBsAg), 
Children with  a completed course of HBV  vaccination 
with  EPI or classical schedule  at least 6 months before 
onset of the  disease were included as inclusion criteria. 
Children with   Congenital NS ( onset of nephrotic 
syndrome < 3 months of age ), Children with  steroid 
resistant nephrotic syndrome and  children known to have 
other associated  immunosuppressive diseases such as  
chronic kidney disease(CKD), chronic liver disease(CLD), 
congenital heart disease (CHD),Secondary nephrotic 
syndrome  like SLE, HSP  etc and those  parents/patients 
who will refuse to participate  were excluded from the 
study. The  following  variable  was  noted in the  study 
group as age, gender, clinical type of  nephrotc  
syndrome,vaccination schedule, AntiHBs   antibody titre 
(quantitative vaccine response  against hepatitis B and   
Clinical history noted including age of onset of 1st attack 
of nephrotic syndrome, duration of disease, number and 
type of relapse. Drug history  like  immunosuppressant 
and immunomodulating agent with dose and duration   was 
included.Vaccination   history  such as   EPI schedule 

in 30%, 29%, 24%  in 5,10,15 years of vaccination.Hepatitis 
B infection has plagued human kind since the beginning of 
the recorded history.Though HBV infection is a significant 
health problem around the world, fortunately it is one of the 
oncoviruses that is vaccine preventable. HB vaccine induces 
anti-HBs response that can prevent HBV infection. 
Prevention of primary infection by vaccination is an 
important strategy to decrease the risk of chronic HBV 
infection and its subsequent complications. Harpaz R (2000) 
Studies have shown that childhood vaccination significantly 
reduced the rate of chronic HBV infection. Various 
published studies have shown that seroprotection against 
hepatitis B observed after a routine immunization in 
children with nephrotic syndrome is lower than that of 
healthy children.In this study 75 children enrolled , of them 
4 patient  is  SRNS  and 71 patient  SSNS. Most of our 
patient received hepatitis B vaccination through EPI 
schedule  as hepatits B  included  in EPI in 2005.  Here we 
consider antiHBs titre >10 miu/ml  to be seroprotective 
which is  describe in our studies . Out of the 75 children  
enrolled in our study , 57.3% (42) patient   are sero negative 
and  42.7%(35) patient are seroprotective.We also found 
that majority of patient and healthy control  vaccinated 
according to EPI schedule.We found a significant 
association  between  different type of nephrotic syndrome  
and proportion of children who had seroprotective titre  
with the proportion of children  with seroprotective titre 
being higher  in SSNS 42.7% ( 66.7  vs 55.6 vs 20.7 %) 
with SRNS (o.oo%) respectively (p=0.001).And in 
comparison group 83.3% had significant antibody titre. 
Mantan et al.(2013) show that  among 75 cohort steroid 
sensitive and steroid resistant are 44% and 56% respectively  
and 36 patient (48% ) were seroprotected where 63.6 % in 
SSNS  patient and 35.7% in SRNS  subjects (Mantan et al. 
2013).Another study ( La manna et al 1992 )compared boys 
with SSNS(n=18) and controls (n=21) for their response to 
hepatis B vaccination  which shows 66% seroconversion 
against hepatitis B in SSNS subject compared to 100% 
among the control. Jafarzedah A et al (2005)  shows that 
after 10 years of primary vaccination  47.9% had  protective 
level of antibody  with geometric mean titre  68.12 iu/ml  
who were vaccinated at birth, with no gender difference.  
Agladioglu  et  al 2010  show that delaying in the  first dose  
of HB vaccine  until 2 month after birth  produce higher 
immune response  and provide longer term protection  
showing GMT for  antiHBs  were 95.00 & 379.51 iu/ml  
and rate more then 100 iu/ml  were 57.7 % & 94..9 % 
vaccinated compared in  0,2,9 month and 2,4,9 month 
group. Agakhani   A  et al(2011)  show that   in low 
hepatitis B endemic area ,vaccination in infant  protective 

(group I)    & 2.4.9 months  ( group II)  were analysed  14 
months of 3rd dose.GMT were  95.00 and 379.51 miu/ml 
and rate more then 100 miu/ml were 57.7 % & 94.9 %  
compared in two vaccination  group. Karaoglu L et al19 
showed that  immune response of 1-3 years child  to 
hepatitis B  vaccination  during infancy, 95% shows  high 
seroprotection  rate  and no difference  by sex, 
anthropometry, time  after 3rd dose and place of vaccine 
administered .  Teoharov et al19 show that    presence of 
immune memory and protection 5-15 years after the initial 
course of newborn immunization  with recombinant vaccine 
against hepatitis B. Gilca V20 et al show that  three dose of 
low dose (2.5microgram) recombinant Hep B vaccine  of 
8-10 years old children induce a 10 years long lasting 
immunity. Nese Saltoglu  et al21  show that three week 
hepatitis B vaccination  schedule (Day 0,10,21) provide 
immediate and protective immunity  within a short time  
compared to  the classic schedule (months 0,1,2 ) Duval B 
et al22 show that there is no significant diffrerence of 
protective antibody  titre  and long term immunogenecity of  
two recombinant hepatitis B     Yildiz  et al23 demonstrated  
41 children with SSNS and 30  control were vaccinated with 
hepatitis B and patient were divided into 3 subgroup : full 
dose steroid users, alternate day steroid users and steroid 
non user. Seroconversion rate was lower  in steroid users 
then nonusers at 6th (p=0.005) and 12th (p=0.036)  months. 
At the 15th month the seroconversion rate  was significantly 
lower in the full dose steroid users compared to the controls 
(p=0.009). In our  study children with initial episodes of 
nephrotic syndrome had significantly increased  
seroprotection  than relapse case ( 66.7% vs 36.9%) 
respectively. In treatment of NS, type of therapy  received 
significantly influenced the seroprotective titres. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal  duration group which also declined 
after 9-10 years  post vaccinal duration  group and in healthy 
control group  significant titre was present  in 2-4 years post 
vaccinal  duration group which also declined gradually after 
increasing post vaccinal duration,mean antibody titre was 
declining  with the duration of post vaccination period  
which is not statistically  significant in both nephrotic 
syndrome group and control group. The cause of  this lower 
seroconversion  due to longer period  of  disease  and longer 
exposure of immunosuppressive therapy. Steroid therapy 
inhibit CD4 cell activity  which is necessary for optimal  
antibody response  and contribute to lower antibody titre. 
 Agakhani A et al (2011)  showed  that  in low hepatitis B 
endemic area,vaccination in infant  protective antibody titre  
which was 65% after 1 year of vaccine  gradually  decline  
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between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
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Antibody     titre 
(miu/ml) 

Group 

p value* Nephrotic 
syndrome 

 group(N=75) 

  Comparison 
group(N=75) 

Mean+SD 74.29+193.85 161.54+295.07 0.034 

Median 

Range(min ma)-

6.4
3 - 1000  

37.70
5 - 1005 

 

Total 75 (100.0) 75(100.0)  

 

Group
p value*

Group
p value*

 

Post vaccinal 
duration

>10mIU/ml
n(%)

<10mIU/ml
n (%)

P value

2-4 years 15(46.9) 14(32.2)

0.094
5-6 years 10(31.3) 8(18.6)
7-8 years 7(21.9) 5(11.6)
9-10 years 0(0.0) 11(25.6)
11-12  years 0(0.0) 5(11.6)
Total 32(100.0) 43(100.0)



immunosuppressant drugs have a tendency to reduce the 
seroprotection against HBV. Various published studies have 
demonstrated that seroprotection after a routine 
immunization in children with nephrotic syndrome is lower 
than that of healthy children.In this study , 75  steroid 
sensitive  nephrotic  syndrome  patient was  enrolled. Most 
of our patient received hepatitis B vaccination through EPI 
schedule as hepatits B  included  in EPI in 2005  in our 
country. Here we consider antiHBs titre >10 miu/ml  to be 
seroprotective which is  described in our studies. Out of the 
75 vaccinated SSNS patient, 42.7% patient had 
seroprotective level of antiHBs titre, where as it was 83.3%  
in  healthy vaccinated children. Similar study done by 
Mantan M et al showed that among 75 enrolled children, 
44% was SSNS and 56% was SRNS. Total 48% patient 
were seroprotected where 63.6% was SSNS patient and 
35.4% was SRNS patient respectively.Another study, La 
manna et al (1992) compared boys with SSNS (n=18) and 
controls (n=21) for their response to hepatitis B vaccination  
which shows 66% seroprotection  against hepatitis B in 
SSNS patients compared to 100%  seroprotection among 
the control group. In our  study children with initial 
episodes of nephrotic syndrome had significantly increased 
seroprotection than relapse case ( 66.7% vs 36.9%) 
respectively.The cause of  this lower seroconversion  due to 
longer period  of  disease  and longer exposure of 
immunosuppressive therapy. Steroid therapy inhibit CD4 
cell activity  which is necessary for optimal  antibody 
response  and contribute to lower antibody titre. Shams 
Shahemabadi A et al14 showed  that  antiHBs antibody titre 
of previously  hepatitis B vaccinated children  who 
completed standard  chemotherapy at least for 6 months , 
80.8%  patient  was non seroprotective  where 2.94%  of 
healthy control  was non seroprotective. Allegra V et al15 
showed  that  comparing between  maintainance 
haemodialysis(MHD) patient  and healthy control  that 
seroprotection rate were lower in  MHD group  (52.9%) 
then control 98.4%  after a booster dose. Maritsi D et al16 
shows markedly decreased antibody titre  against hepatitis 
B in previously immunized children  presented with 
juvenile immune arthritis  shows 55% seroconversion   
compared with 92% in control group .
 In this study, Pearsons correlation  test showed that 
antiHBs antibody level reduced with the  increase duration 
of post vaccination time in both steroid sensitive  nephrotic 
syndrome  group and comparison  group. Agladioglu  et al18  
showed  that delaying in the  first dose  of Hepatitis B  
vaccine  until 2 month after birth  produce higher immune 
response  and provide longer term protection. AntiHBs in 
infant  compared in two different schedule 0.2.9 months 
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Table  V:   AntiHBs    titre   following  post vaccination  
duration   in healthy group 

Figure -1

Figure 1: Correlation of AntiHBs with duration of post 
vaccination in Nephrotic syndrome and comparison 
groups. 
Pearson’s correlation test was done to measure the level of 
significance. AntiHBs reduced with the increase of 
duration of post vaccination.Nephrotic syndrome group: 
r= -0.243  and p = 0.035Comparison group: r= -0.391 and 
p= 0.004.

Discussion:

Though HBV infection is a significant health problem 
around the world, fortunately it is one of the oncoviruses 
that is vaccine preventable. HB vaccine induces anti-HBs 
response that can prevent HBV infection. Prevention of 
primary infection by vaccination is an important strategy 
to decrease the risk of chronic HBV infection and its 
subsequent complications like liver failure and 
hepatocellular carcinoma13.
Nephrotic syndrome being an immune mediated disease 
and its treatment  with steroids and other 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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antibody titre  which was  after 1 year  of vaccine  65% of 
children gradually  decline  in    30%,29%,24%  in 5,10,15 
years of vaccinated. Karaoglu L et al shows immune 
response of 1-3 years child  to hepatitis B vaccination  
during infancy 955 shows  high seroprotected rate  and no 
difference  by age, sex, anthropometry, time  after 3rd 
dose and place of vaccine administered. Maritsi D et al 
(2013) shows markedly decreased antibody titre  against 
hepatitis B in previously immunized children  presented 
with juvenile immune arthritis  shows 55%   with 92% in 
control group .Most person with normal immune function  
who respond adequately with three dose of hepatitis B 
vaccination  probably remain protected  indefinitely. 
Steroid therapy inhibit CD4 cell activity  which is 
necessary for optimal  antibody response  and contribute 
to lower antibody titre. The European consensus  group 
guidelines  on hepatitis B  immunity concluded that  there 
was no need of booster dose in healthy children  
previously vaccinated against hepatitis B. How ever in 
children  who were immunocompromised  there is a need 
to ascess  antibody titre every 6-12 months for antiHBs 
antibody level  and a booster dose  should be given if the 
titre <10miu/ml. The effect of booster dose  is usually seen  
after 4 week of vaccination. Gilca V et al show that  three 
dose of low dose (2.5microgram) recombinant Hep B 
vaccine  of 8-10 years old children `induce a 10 years long 
lasting immunity. Duval B et al (2005) show that there is 
no significant diffrerence of protective antibody  titre  and 
long term immunogenecity of  two recombinant hepatitis 
B vaccine and effect of booster dose  given after five years. 
Before  the booster dose  antibody titre  was detected in 
94.7% in Engerix B group and 95.2% in recombivax 
group , after booster dose  detectable antiHbs titre  97.9 
and 98.5% respectively.
Conclusion:
It can be concluded from present study that children with  
steroid sensitive nephrotic syndrome previously 
vaccinated against hepatitis B  had  lower seroconversion 
rate in FRNS. In healthy control  group significant 
seroconversion than nephrotic syndrome group. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal duration group which also declined 
after 9-10 years  post vaccinal duration  group in healthy 
control group  significant titre was present  in 2-4 years 
post vaccinal  duration group which also declined 
gradually  after increasing post vaccinal duration.
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 

(0,1,2 month ) or classical schedule (0,1.6 month ), dose 
of HBV  vaccination , timing of HBV vaccination was  
included. After providing informed  written consent   6 ml  
of  venous blood  collected from each patient, the sample  
divided into  sample  of 3 ml each. One sample for  
determining  biochemical parameter & other sample  used 
to determine  HbsAg  positivity. AntiHBs  assay is a 
chemiluiminescence immunoassay (CMIA)in fully 
automated analyser  for quantitative determination  of 
antibody to HBsAg. After collecting  data  by structured 
questionnaire  including all the variables data were 
checked and edited and analysed  using statistical package 
for social science (SPSS). The chi square test  used to 
compare the categorical data and antibody titre between 
two group, in different clinical type of steroid sensitive 
nephritic syndrome. Analysis  of variance (ANOVA) test  
were done  for comparison of biochemical parameters. For 
all comparison, the 5% probability level (p<0.05) was  
considered  significant. Prior to commencement of this  
the research protocol was approved by Instititional review 
board(IRB) and procedure to guardian in easily 
understandable local language and with written consent 
from patient guardians  and healthy   comparison.

Results:
A total of 75 children  of both male and female included in 
this study. Most of the case (39.6%) were in 2-4 years 
group  and of them 42% had  1st attack. In comparison 
group most (28.3%) healthychildren  belongs to 2-4 year 
age group. In nephritic group M:F was 2.2:1 but in 
comparison  group M:F=1.4:1

Table I shows there was significant statistical difference  
in, antiHBs between nephrotic syndrome group and 
comparison group.
Table I : Comparison of antiHBs titre between nephrotic 
syndrome group and comparison group.

Mann whitney test was done to measure the level of significance.
Table II shows, in 1st attack 66.7% patient were  seropro-
tective. The difference was  statistically significant 
(p=0.002 ).

Table II  : Comparison of antiHBstitre between  different 
clinicaltypes nephrotic syndrome group
 
Antibody titre   
(miu/ml) 
    1st         IFRNS       FRNS        SDNS 
<10 8 (33.3)   8(44.4)     15 (78.9)    12(85.7)    0.002
≥10       16 (66.7)  10(55.6)    4(21.1)       2(14.3) 
Total 24 (100.0)18(100) 19(100.0)14(100)

*Chi-square test was done to measure the level of 
significance.
Table III shows, in 1st attack 66.7% patient were  
seroprotective, where in FRNS  21.1% patient were  
seroprotective.The difference was  statistically significant 
(p=0.003 ).
Table III : Comparison of antiHBstitre between 1st attack 
of nephrotic syndrome group and FRNS.
 
Antibody titre   
(miu/ml) 
    1st attack              FRNS       
<10     8 (33.3)      15 (78.9)            0.003
≥10            16 (66.7)               4(21.1) 
Total   24 (100.0)   19(100.0)

*Chi-square test was done to measure the level of 
significance.
Table IV shows  in nephrotic syndrome group  significant 
titre was present  in 2-4 years post vaccinal  duration 
group which also declined after 9-10 years  post vaccinal 
duration  group.
Table IV:   AntiHBs    titre   following post vaccination 
duration   in nephritic syndrome 
 

Table V shows  in healthy control group  significant titre 
was present  in 2-4 years post vaccinal  duration group 
which also declined gradually  after increasing post 
vaccinal duration.

Introduction:
Nephrotic syndrome is a common renal disease in 
children.It is 15 times more common in children than 
adult1. There is  epidemiological evidence of higher 
incidence in south Asia where incidence is 9-10 per 
100,000 population2. A study in on Asian children in two 
cities of united kingdom  has reported 9 and 16 per 
10,0000 population respectively3. It is characterized by 
massiveproteinuria (urinary total protein >1gm/m²/24 
hours), hypoalbuminemia (serum albumin < 2.5 gm/dl), 
edema and hypercholesterolemia (serum cholesterol  
>250mg/dl)). Nephrotic syndrome is typically seen  in 
children  in the age group 2-6 years4. The disease is 
uncommon in the  first  year of life.Eighty percent of  
children with nephrotic syndrome  are less than six years 
old at presentation  with median age  at diagnosis  being 
2.5 years  for minimal change nephrotic syndrome (MCNS) 
and 6 years  for focalsegmental glomerulosclerosis5,6 . The 
initial event  in  the pathophysiology of nephrotic 
syndrome is a derangment in the glomerular capillary 
walls resulting in increased permeability to plasma 
proteins resulting in massive proteinuria.This heavy 
proteinuria leads to  depletion  of albumin mainly,but also 
lipoproteins & globulins. The  loss of immunoglobulin & 
low IgG levels  make the child  vulnerable to infections7. 
About 2  billion people are infected  with hepatitis B virus  
all over the world. Rate of new infection  acute disease are 
higher among adult  but chronic infection is more likely to 
occur  in person infected as infant or young children. India 
is an intermediate  endemicity for Hepatitis B with a 
HBsAg positivity prevalence between 2-7% of the 
population studied8. Hepatitis B infection acquired in 
childhood has higher chance of chronicity and   can lead to 
chronic hepatitis, cirrhosis &  hepatocellular carcinoma9. 
These outcome  are all preventable by early childhood 
immunization. In Bangladesh  prevalence of hepatitis B is 
scarce  and few sporadic data  are  available. Considering 
the alarming situation a pilot project of HBV vaccine 
started incorporated  with EPI in 6 distrcts in 2005.The 
vaccine is safe & well tolerated.The classical schedule  is 
0,1,6 months. The vaccine is highly immunogenic   & 
seroconversion rates are  greater than 95% after a  3 doses 
schedule  in healthy infants, children  & adolescents11.   
Seroconversion rates are lower in elderly, 
immunocompromised, & those with renal failure.Four 
doses at 0,1,2 &12 months of double  dose may be given  
in  these patients12. Grzesiowski  et   al  shows that  
efficacy of standard dose  of vaccine  versus double dose,in 
both group  seroprotection rate is similar(standard dose  
96%, double dose group 93%). However , anti HBs 
antibody  level  was significantly higher  in double dose 

group  during a three months observation period. Mantan  
M  et al  showed that  children  with nephrotic syndrome  
were less likely to  seroconvert to HBV vaccination.The 
study shows 48% children are seroprotected  ( value 
>10mIu/ml antibody titres) and 52%  in the group studied  
were unprotected ( value <10mIu/ml antibody titres).  
63.6% of children  with SSNS & 35.7% of children  with 
SRNS were found to have  protective level of titres in the 
study. La Manna A et al  compared the   seroconversion   
rate between  steroid sensitive  nephrotic syndrome  with 
the control group  which showed  66% and 100%  
seroconversion  accordingly.
Materials and Methods:
This is a  Prospective observational study was conducted 
in  the Department of Paediatric  Nephrology, BSMMU, 
Dhaka from July 2014 to  June  2015  where    Seventy 
five children  with steroid sensitive  nephrotic  syndrome  
were   included  in this study of both sexes  between  age 
group  of 1-12 years  both  admitted  and  attended in the 
OPD  during study period whose parents agreed to 
participate(by  written informed consent ) and who met  
the inclusion criteria    as  vaccinated  with vaccine  at 
least  6 weeks before enrollment. Healthy  children 
vaccinated against hepatitis B  were included as 
comparison group. For seropositivity rates of 65-73% with 
95%  confidence interval & precision of 10%, we need a  
sample  size of  75 children.Children  aged 1-12 years  of 
both sexes having  nephrotic syndrome   of 1st  episode  
and  relapse  ( IFRNS, FRNS ). Steroid dependent  
nephrotic syndrome is included in FRNS.Children  with a 
negative  test  for  Hepatitis B surface  Antigen (HBsAg), 
Children with  a completed course of HBV  vaccination 
with  EPI or classical schedule  at least 6 months before 
onset of the  disease were included as inclusion criteria. 
Children with   Congenital NS ( onset of nephrotic 
syndrome < 3 months of age ), Children with  steroid 
resistant nephrotic syndrome and  children known to have 
other associated  immunosuppressive diseases such as  
chronic kidney disease(CKD), chronic liver disease(CLD), 
congenital heart disease (CHD),Secondary nephrotic 
syndrome  like SLE, HSP  etc and those  parents/patients 
who will refuse to participate  were excluded from the 
study. The  following  variable  was  noted in the  study 
group as age, gender, clinical type of  nephrotc  
syndrome,vaccination schedule, AntiHBs   antibody titre 
(quantitative vaccine response  against hepatitis B and   
Clinical history noted including age of onset of 1st attack 
of nephrotic syndrome, duration of disease, number and 
type of relapse. Drug history  like  immunosuppressant 
and immunomodulating agent with dose and duration   was 
included.Vaccination   history  such as   EPI schedule 

in 30%, 29%, 24%  in 5,10,15 years of vaccination.Hepatitis 
B infection has plagued human kind since the beginning of 
the recorded history.Though HBV infection is a significant 
health problem around the world, fortunately it is one of the 
oncoviruses that is vaccine preventable. HB vaccine induces 
anti-HBs response that can prevent HBV infection. 
Prevention of primary infection by vaccination is an 
important strategy to decrease the risk of chronic HBV 
infection and its subsequent complications. Harpaz R (2000) 
Studies have shown that childhood vaccination significantly 
reduced the rate of chronic HBV infection. Various 
published studies have shown that seroprotection against 
hepatitis B observed after a routine immunization in 
children with nephrotic syndrome is lower than that of 
healthy children.In this study 75 children enrolled , of them 
4 patient  is  SRNS  and 71 patient  SSNS. Most of our 
patient received hepatitis B vaccination through EPI 
schedule  as hepatits B  included  in EPI in 2005.  Here we 
consider antiHBs titre >10 miu/ml  to be seroprotective 
which is  describe in our studies . Out of the 75 children  
enrolled in our study , 57.3% (42) patient   are sero negative 
and  42.7%(35) patient are seroprotective.We also found 
that majority of patient and healthy control  vaccinated 
according to EPI schedule.We found a significant 
association  between  different type of nephrotic syndrome  
and proportion of children who had seroprotective titre  
with the proportion of children  with seroprotective titre 
being higher  in SSNS 42.7% ( 66.7  vs 55.6 vs 20.7 %) 
with SRNS (o.oo%) respectively (p=0.001).And in 
comparison group 83.3% had significant antibody titre. 
Mantan et al.(2013) show that  among 75 cohort steroid 
sensitive and steroid resistant are 44% and 56% respectively  
and 36 patient (48% ) were seroprotected where 63.6 % in 
SSNS  patient and 35.7% in SRNS  subjects (Mantan et al. 
2013).Another study ( La manna et al 1992 )compared boys 
with SSNS(n=18) and controls (n=21) for their response to 
hepatis B vaccination  which shows 66% seroconversion 
against hepatitis B in SSNS subject compared to 100% 
among the control. Jafarzedah A et al (2005)  shows that 
after 10 years of primary vaccination  47.9% had  protective 
level of antibody  with geometric mean titre  68.12 iu/ml  
who were vaccinated at birth, with no gender difference.  
Agladioglu  et  al 2010  show that delaying in the  first dose  
of HB vaccine  until 2 month after birth  produce higher 
immune response  and provide longer term protection  
showing GMT for  antiHBs  were 95.00 & 379.51 iu/ml  
and rate more then 100 iu/ml  were 57.7 % & 94..9 % 
vaccinated compared in  0,2,9 month and 2,4,9 month 
group. Agakhani   A  et al(2011)  show that   in low 
hepatitis B endemic area ,vaccination in infant  protective 

(group I)    & 2.4.9 months  ( group II)  were analysed  14 
months of 3rd dose.GMT were  95.00 and 379.51 miu/ml 
and rate more then 100 miu/ml were 57.7 % & 94.9 %  
compared in two vaccination  group. Karaoglu L et al19 
showed that  immune response of 1-3 years child  to 
hepatitis B  vaccination  during infancy, 95% shows  high 
seroprotection  rate  and no difference  by sex, 
anthropometry, time  after 3rd dose and place of vaccine 
administered .  Teoharov et al19 show that    presence of 
immune memory and protection 5-15 years after the initial 
course of newborn immunization  with recombinant vaccine 
against hepatitis B. Gilca V20 et al show that  three dose of 
low dose (2.5microgram) recombinant Hep B vaccine  of 
8-10 years old children induce a 10 years long lasting 
immunity. Nese Saltoglu  et al21  show that three week 
hepatitis B vaccination  schedule (Day 0,10,21) provide 
immediate and protective immunity  within a short time  
compared to  the classic schedule (months 0,1,2 ) Duval B 
et al22 show that there is no significant diffrerence of 
protective antibody  titre  and long term immunogenecity of  
two recombinant hepatitis B     Yildiz  et al23 demonstrated  
41 children with SSNS and 30  control were vaccinated with 
hepatitis B and patient were divided into 3 subgroup : full 
dose steroid users, alternate day steroid users and steroid 
non user. Seroconversion rate was lower  in steroid users 
then nonusers at 6th (p=0.005) and 12th (p=0.036)  months. 
At the 15th month the seroconversion rate  was significantly 
lower in the full dose steroid users compared to the controls 
(p=0.009). In our  study children with initial episodes of 
nephrotic syndrome had significantly increased  
seroprotection  than relapse case ( 66.7% vs 36.9%) 
respectively. In treatment of NS, type of therapy  received 
significantly influenced the seroprotective titres. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal  duration group which also declined 
after 9-10 years  post vaccinal duration  group and in healthy 
control group  significant titre was present  in 2-4 years post 
vaccinal  duration group which also declined gradually after 
increasing post vaccinal duration,mean antibody titre was 
declining  with the duration of post vaccination period  
which is not statistically  significant in both nephrotic 
syndrome group and control group. The cause of  this lower 
seroconversion  due to longer period  of  disease  and longer 
exposure of immunosuppressive therapy. Steroid therapy 
inhibit CD4 cell activity  which is necessary for optimal  
antibody response  and contribute to lower antibody titre. 
 Agakhani A et al (2011)  showed  that  in low hepatitis B 
endemic area,vaccination in infant  protective antibody titre  
which was 65% after 1 year of vaccine  gradually  decline  
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between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
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Post vaccinal 
duration

>10mIU/ml
n(%)

<10mIU/ml
n (%)

P value

2-4 years 22(37.3) 2(12.5)

0.045
5-6 years 13(22.0) 2(12.5)
7-8 years 14(23.7) 4(25.0)
9-10 years 8(13.6) 5(31.3)
11-12  years 2(3.4) 3(18.8)
Total 59(100.0) 16(100.0)
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immunosuppressant drugs have a tendency to reduce the 
seroprotection against HBV. Various published studies have 
demonstrated that seroprotection after a routine 
immunization in children with nephrotic syndrome is lower 
than that of healthy children.In this study , 75  steroid 
sensitive  nephrotic  syndrome  patient was  enrolled. Most 
of our patient received hepatitis B vaccination through EPI 
schedule as hepatits B  included  in EPI in 2005  in our 
country. Here we consider antiHBs titre >10 miu/ml  to be 
seroprotective which is  described in our studies. Out of the 
75 vaccinated SSNS patient, 42.7% patient had 
seroprotective level of antiHBs titre, where as it was 83.3%  
in  healthy vaccinated children. Similar study done by 
Mantan M et al showed that among 75 enrolled children, 
44% was SSNS and 56% was SRNS. Total 48% patient 
were seroprotected where 63.6% was SSNS patient and 
35.4% was SRNS patient respectively.Another study, La 
manna et al (1992) compared boys with SSNS (n=18) and 
controls (n=21) for their response to hepatitis B vaccination  
which shows 66% seroprotection  against hepatitis B in 
SSNS patients compared to 100%  seroprotection among 
the control group. In our  study children with initial 
episodes of nephrotic syndrome had significantly increased 
seroprotection than relapse case ( 66.7% vs 36.9%) 
respectively.The cause of  this lower seroconversion  due to 
longer period  of  disease  and longer exposure of 
immunosuppressive therapy. Steroid therapy inhibit CD4 
cell activity  which is necessary for optimal  antibody 
response  and contribute to lower antibody titre. Shams 
Shahemabadi A et al14 showed  that  antiHBs antibody titre 
of previously  hepatitis B vaccinated children  who 
completed standard  chemotherapy at least for 6 months , 
80.8%  patient  was non seroprotective  where 2.94%  of 
healthy control  was non seroprotective. Allegra V et al15 
showed  that  comparing between  maintainance 
haemodialysis(MHD) patient  and healthy control  that 
seroprotection rate were lower in  MHD group  (52.9%) 
then control 98.4%  after a booster dose. Maritsi D et al16 
shows markedly decreased antibody titre  against hepatitis 
B in previously immunized children  presented with 
juvenile immune arthritis  shows 55% seroconversion   
compared with 92% in control group .
 In this study, Pearsons correlation  test showed that 
antiHBs antibody level reduced with the  increase duration 
of post vaccination time in both steroid sensitive  nephrotic 
syndrome  group and comparison  group. Agladioglu  et al18  
showed  that delaying in the  first dose  of Hepatitis B  
vaccine  until 2 month after birth  produce higher immune 
response  and provide longer term protection. AntiHBs in 
infant  compared in two different schedule 0.2.9 months 

Table  V:   AntiHBs    titre   following  post vaccination  
duration   in healthy group 

Figure -1

Figure 1: Correlation of AntiHBs with duration of post 
vaccination in Nephrotic syndrome and comparison 
groups. 
Pearson’s correlation test was done to measure the level of 
significance. AntiHBs reduced with the increase of 
duration of post vaccination.Nephrotic syndrome group: 
r= -0.243  and p = 0.035Comparison group: r= -0.391 and 
p= 0.004.

Discussion:

Though HBV infection is a significant health problem 
around the world, fortunately it is one of the oncoviruses 
that is vaccine preventable. HB vaccine induces anti-HBs 
response that can prevent HBV infection. Prevention of 
primary infection by vaccination is an important strategy 
to decrease the risk of chronic HBV infection and its 
subsequent complications like liver failure and 
hepatocellular carcinoma13.
Nephrotic syndrome being an immune mediated disease 
and its treatment  with steroids and other 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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antibody titre  which was  after 1 year  of vaccine  65% of 
children gradually  decline  in    30%,29%,24%  in 5,10,15 
years of vaccinated. Karaoglu L et al shows immune 
response of 1-3 years child  to hepatitis B vaccination  
during infancy 955 shows  high seroprotected rate  and no 
difference  by age, sex, anthropometry, time  after 3rd 
dose and place of vaccine administered. Maritsi D et al 
(2013) shows markedly decreased antibody titre  against 
hepatitis B in previously immunized children  presented 
with juvenile immune arthritis  shows 55%   with 92% in 
control group .Most person with normal immune function  
who respond adequately with three dose of hepatitis B 
vaccination  probably remain protected  indefinitely. 
Steroid therapy inhibit CD4 cell activity  which is 
necessary for optimal  antibody response  and contribute 
to lower antibody titre. The European consensus  group 
guidelines  on hepatitis B  immunity concluded that  there 
was no need of booster dose in healthy children  
previously vaccinated against hepatitis B. How ever in 
children  who were immunocompromised  there is a need 
to ascess  antibody titre every 6-12 months for antiHBs 
antibody level  and a booster dose  should be given if the 
titre <10miu/ml. The effect of booster dose  is usually seen  
after 4 week of vaccination. Gilca V et al show that  three 
dose of low dose (2.5microgram) recombinant Hep B 
vaccine  of 8-10 years old children `induce a 10 years long 
lasting immunity. Duval B et al (2005) show that there is 
no significant diffrerence of protective antibody  titre  and 
long term immunogenecity of  two recombinant hepatitis 
B vaccine and effect of booster dose  given after five years. 
Before  the booster dose  antibody titre  was detected in 
94.7% in Engerix B group and 95.2% in recombivax 
group , after booster dose  detectable antiHbs titre  97.9 
and 98.5% respectively.
Conclusion:
It can be concluded from present study that children with  
steroid sensitive nephrotic syndrome previously 
vaccinated against hepatitis B  had  lower seroconversion 
rate in FRNS. In healthy control  group significant 
seroconversion than nephrotic syndrome group. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal duration group which also declined 
after 9-10 years  post vaccinal duration  group in healthy 
control group  significant titre was present  in 2-4 years 
post vaccinal  duration group which also declined 
gradually  after increasing post vaccinal duration.
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 

(0,1,2 month ) or classical schedule (0,1.6 month ), dose 
of HBV  vaccination , timing of HBV vaccination was  
included. After providing informed  written consent   6 ml  
of  venous blood  collected from each patient, the sample  
divided into  sample  of 3 ml each. One sample for  
determining  biochemical parameter & other sample  used 
to determine  HbsAg  positivity. AntiHBs  assay is a 
chemiluiminescence immunoassay (CMIA)in fully 
automated analyser  for quantitative determination  of 
antibody to HBsAg. After collecting  data  by structured 
questionnaire  including all the variables data were 
checked and edited and analysed  using statistical package 
for social science (SPSS). The chi square test  used to 
compare the categorical data and antibody titre between 
two group, in different clinical type of steroid sensitive 
nephritic syndrome. Analysis  of variance (ANOVA) test  
were done  for comparison of biochemical parameters. For 
all comparison, the 5% probability level (p<0.05) was  
considered  significant. Prior to commencement of this  
the research protocol was approved by Instititional review 
board(IRB) and procedure to guardian in easily 
understandable local language and with written consent 
from patient guardians  and healthy   comparison.

Results:
A total of 75 children  of both male and female included in 
this study. Most of the case (39.6%) were in 2-4 years 
group  and of them 42% had  1st attack. In comparison 
group most (28.3%) healthychildren  belongs to 2-4 year 
age group. In nephritic group M:F was 2.2:1 but in 
comparison  group M:F=1.4:1

Table I shows there was significant statistical difference  
in, antiHBs between nephrotic syndrome group and 
comparison group.
Table I : Comparison of antiHBs titre between nephrotic 
syndrome group and comparison group.

Mann whitney test was done to measure the level of significance.
Table II shows, in 1st attack 66.7% patient were  seropro-
tective. The difference was  statistically significant 
(p=0.002 ).

Table II  : Comparison of antiHBstitre between  different 
clinicaltypes nephrotic syndrome group
 
Antibody titre   
(miu/ml) 
    1st         IFRNS       FRNS        SDNS 
<10 8 (33.3)   8(44.4)     15 (78.9)    12(85.7)    0.002
≥10       16 (66.7)  10(55.6)    4(21.1)       2(14.3) 
Total 24 (100.0)18(100) 19(100.0)14(100)

*Chi-square test was done to measure the level of 
significance.
Table III shows, in 1st attack 66.7% patient were  
seroprotective, where in FRNS  21.1% patient were  
seroprotective.The difference was  statistically significant 
(p=0.003 ).
Table III : Comparison of antiHBstitre between 1st attack 
of nephrotic syndrome group and FRNS.
 
Antibody titre   
(miu/ml) 
    1st attack              FRNS       
<10     8 (33.3)      15 (78.9)            0.003
≥10            16 (66.7)               4(21.1) 
Total   24 (100.0)   19(100.0)

*Chi-square test was done to measure the level of 
significance.
Table IV shows  in nephrotic syndrome group  significant 
titre was present  in 2-4 years post vaccinal  duration 
group which also declined after 9-10 years  post vaccinal 
duration  group.
Table IV:   AntiHBs    titre   following post vaccination 
duration   in nephritic syndrome 
 

Table V shows  in healthy control group  significant titre 
was present  in 2-4 years post vaccinal  duration group 
which also declined gradually  after increasing post 
vaccinal duration.
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Introduction:
Nephrotic syndrome is a common renal disease in 
children.It is 15 times more common in children than 
adult1. There is  epidemiological evidence of higher 
incidence in south Asia where incidence is 9-10 per 
100,000 population2. A study in on Asian children in two 
cities of united kingdom  has reported 9 and 16 per 
10,0000 population respectively3. It is characterized by 
massiveproteinuria (urinary total protein >1gm/m²/24 
hours), hypoalbuminemia (serum albumin < 2.5 gm/dl), 
edema and hypercholesterolemia (serum cholesterol  
>250mg/dl)). Nephrotic syndrome is typically seen  in 
children  in the age group 2-6 years4. The disease is 
uncommon in the  first  year of life.Eighty percent of  
children with nephrotic syndrome  are less than six years 
old at presentation  with median age  at diagnosis  being 
2.5 years  for minimal change nephrotic syndrome (MCNS) 
and 6 years  for focalsegmental glomerulosclerosis5,6 . The 
initial event  in  the pathophysiology of nephrotic 
syndrome is a derangment in the glomerular capillary 
walls resulting in increased permeability to plasma 
proteins resulting in massive proteinuria.This heavy 
proteinuria leads to  depletion  of albumin mainly,but also 
lipoproteins & globulins. The  loss of immunoglobulin & 
low IgG levels  make the child  vulnerable to infections7. 
About 2  billion people are infected  with hepatitis B virus  
all over the world. Rate of new infection  acute disease are 
higher among adult  but chronic infection is more likely to 
occur  in person infected as infant or young children. India 
is an intermediate  endemicity for Hepatitis B with a 
HBsAg positivity prevalence between 2-7% of the 
population studied8. Hepatitis B infection acquired in 
childhood has higher chance of chronicity and   can lead to 
chronic hepatitis, cirrhosis &  hepatocellular carcinoma9. 
These outcome  are all preventable by early childhood 
immunization. In Bangladesh  prevalence of hepatitis B is 
scarce  and few sporadic data  are  available. Considering 
the alarming situation a pilot project of HBV vaccine 
started incorporated  with EPI in 6 distrcts in 2005.The 
vaccine is safe & well tolerated.The classical schedule  is 
0,1,6 months. The vaccine is highly immunogenic   & 
seroconversion rates are  greater than 95% after a  3 doses 
schedule  in healthy infants, children  & adolescents11.   
Seroconversion rates are lower in elderly, 
immunocompromised, & those with renal failure.Four 
doses at 0,1,2 &12 months of double  dose may be given  
in  these patients12. Grzesiowski  et   al  shows that  
efficacy of standard dose  of vaccine  versus double dose,in 
both group  seroprotection rate is similar(standard dose  
96%, double dose group 93%). However , anti HBs 
antibody  level  was significantly higher  in double dose 

group  during a three months observation period. Mantan  
M  et al  showed that  children  with nephrotic syndrome  
were less likely to  seroconvert to HBV vaccination.The 
study shows 48% children are seroprotected  ( value 
>10mIu/ml antibody titres) and 52%  in the group studied  
were unprotected ( value <10mIu/ml antibody titres).  
63.6% of children  with SSNS & 35.7% of children  with 
SRNS were found to have  protective level of titres in the 
study. La Manna A et al  compared the   seroconversion   
rate between  steroid sensitive  nephrotic syndrome  with 
the control group  which showed  66% and 100%  
seroconversion  accordingly.
Materials and Methods:
This is a  Prospective observational study was conducted 
in  the Department of Paediatric  Nephrology, BSMMU, 
Dhaka from July 2014 to  June  2015  where    Seventy 
five children  with steroid sensitive  nephrotic  syndrome  
were   included  in this study of both sexes  between  age 
group  of 1-12 years  both  admitted  and  attended in the 
OPD  during study period whose parents agreed to 
participate(by  written informed consent ) and who met  
the inclusion criteria    as  vaccinated  with vaccine  at 
least  6 weeks before enrollment. Healthy  children 
vaccinated against hepatitis B  were included as 
comparison group. For seropositivity rates of 65-73% with 
95%  confidence interval & precision of 10%, we need a  
sample  size of  75 children.Children  aged 1-12 years  of 
both sexes having  nephrotic syndrome   of 1st  episode  
and  relapse  ( IFRNS, FRNS ). Steroid dependent  
nephrotic syndrome is included in FRNS.Children  with a 
negative  test  for  Hepatitis B surface  Antigen (HBsAg), 
Children with  a completed course of HBV  vaccination 
with  EPI or classical schedule  at least 6 months before 
onset of the  disease were included as inclusion criteria. 
Children with   Congenital NS ( onset of nephrotic 
syndrome < 3 months of age ), Children with  steroid 
resistant nephrotic syndrome and  children known to have 
other associated  immunosuppressive diseases such as  
chronic kidney disease(CKD), chronic liver disease(CLD), 
congenital heart disease (CHD),Secondary nephrotic 
syndrome  like SLE, HSP  etc and those  parents/patients 
who will refuse to participate  were excluded from the 
study. The  following  variable  was  noted in the  study 
group as age, gender, clinical type of  nephrotc  
syndrome,vaccination schedule, AntiHBs   antibody titre 
(quantitative vaccine response  against hepatitis B and   
Clinical history noted including age of onset of 1st attack 
of nephrotic syndrome, duration of disease, number and 
type of relapse. Drug history  like  immunosuppressant 
and immunomodulating agent with dose and duration   was 
included.Vaccination   history  such as   EPI schedule 

in 30%, 29%, 24%  in 5,10,15 years of vaccination.Hepatitis 
B infection has plagued human kind since the beginning of 
the recorded history.Though HBV infection is a significant 
health problem around the world, fortunately it is one of the 
oncoviruses that is vaccine preventable. HB vaccine induces 
anti-HBs response that can prevent HBV infection. 
Prevention of primary infection by vaccination is an 
important strategy to decrease the risk of chronic HBV 
infection and its subsequent complications. Harpaz R (2000) 
Studies have shown that childhood vaccination significantly 
reduced the rate of chronic HBV infection. Various 
published studies have shown that seroprotection against 
hepatitis B observed after a routine immunization in 
children with nephrotic syndrome is lower than that of 
healthy children.In this study 75 children enrolled , of them 
4 patient  is  SRNS  and 71 patient  SSNS. Most of our 
patient received hepatitis B vaccination through EPI 
schedule  as hepatits B  included  in EPI in 2005.  Here we 
consider antiHBs titre >10 miu/ml  to be seroprotective 
which is  describe in our studies . Out of the 75 children  
enrolled in our study , 57.3% (42) patient   are sero negative 
and  42.7%(35) patient are seroprotective.We also found 
that majority of patient and healthy control  vaccinated 
according to EPI schedule.We found a significant 
association  between  different type of nephrotic syndrome  
and proportion of children who had seroprotective titre  
with the proportion of children  with seroprotective titre 
being higher  in SSNS 42.7% ( 66.7  vs 55.6 vs 20.7 %) 
with SRNS (o.oo%) respectively (p=0.001).And in 
comparison group 83.3% had significant antibody titre. 
Mantan et al.(2013) show that  among 75 cohort steroid 
sensitive and steroid resistant are 44% and 56% respectively  
and 36 patient (48% ) were seroprotected where 63.6 % in 
SSNS  patient and 35.7% in SRNS  subjects (Mantan et al. 
2013).Another study ( La manna et al 1992 )compared boys 
with SSNS(n=18) and controls (n=21) for their response to 
hepatis B vaccination  which shows 66% seroconversion 
against hepatitis B in SSNS subject compared to 100% 
among the control. Jafarzedah A et al (2005)  shows that 
after 10 years of primary vaccination  47.9% had  protective 
level of antibody  with geometric mean titre  68.12 iu/ml  
who were vaccinated at birth, with no gender difference.  
Agladioglu  et  al 2010  show that delaying in the  first dose  
of HB vaccine  until 2 month after birth  produce higher 
immune response  and provide longer term protection  
showing GMT for  antiHBs  were 95.00 & 379.51 iu/ml  
and rate more then 100 iu/ml  were 57.7 % & 94..9 % 
vaccinated compared in  0,2,9 month and 2,4,9 month 
group. Agakhani   A  et al(2011)  show that   in low 
hepatitis B endemic area ,vaccination in infant  protective 

(group I)    & 2.4.9 months  ( group II)  were analysed  14 
months of 3rd dose.GMT were  95.00 and 379.51 miu/ml 
and rate more then 100 miu/ml were 57.7 % & 94.9 %  
compared in two vaccination  group. Karaoglu L et al19 
showed that  immune response of 1-3 years child  to 
hepatitis B  vaccination  during infancy, 95% shows  high 
seroprotection  rate  and no difference  by sex, 
anthropometry, time  after 3rd dose and place of vaccine 
administered .  Teoharov et al19 show that    presence of 
immune memory and protection 5-15 years after the initial 
course of newborn immunization  with recombinant vaccine 
against hepatitis B. Gilca V20 et al show that  three dose of 
low dose (2.5microgram) recombinant Hep B vaccine  of 
8-10 years old children induce a 10 years long lasting 
immunity. Nese Saltoglu  et al21  show that three week 
hepatitis B vaccination  schedule (Day 0,10,21) provide 
immediate and protective immunity  within a short time  
compared to  the classic schedule (months 0,1,2 ) Duval B 
et al22 show that there is no significant diffrerence of 
protective antibody  titre  and long term immunogenecity of  
two recombinant hepatitis B     Yildiz  et al23 demonstrated  
41 children with SSNS and 30  control were vaccinated with 
hepatitis B and patient were divided into 3 subgroup : full 
dose steroid users, alternate day steroid users and steroid 
non user. Seroconversion rate was lower  in steroid users 
then nonusers at 6th (p=0.005) and 12th (p=0.036)  months. 
At the 15th month the seroconversion rate  was significantly 
lower in the full dose steroid users compared to the controls 
(p=0.009). In our  study children with initial episodes of 
nephrotic syndrome had significantly increased  
seroprotection  than relapse case ( 66.7% vs 36.9%) 
respectively. In treatment of NS, type of therapy  received 
significantly influenced the seroprotective titres. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal  duration group which also declined 
after 9-10 years  post vaccinal duration  group and in healthy 
control group  significant titre was present  in 2-4 years post 
vaccinal  duration group which also declined gradually after 
increasing post vaccinal duration,mean antibody titre was 
declining  with the duration of post vaccination period  
which is not statistically  significant in both nephrotic 
syndrome group and control group. The cause of  this lower 
seroconversion  due to longer period  of  disease  and longer 
exposure of immunosuppressive therapy. Steroid therapy 
inhibit CD4 cell activity  which is necessary for optimal  
antibody response  and contribute to lower antibody titre. 
 Agakhani A et al (2011)  showed  that  in low hepatitis B 
endemic area,vaccination in infant  protective antibody titre  
which was 65% after 1 year of vaccine  gradually  decline  
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between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
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Seroprotection of  Hepatitis B in Nephrotic Syndrome              Islam, et al.



immunosuppressant drugs have a tendency to reduce the 
seroprotection against HBV. Various published studies have 
demonstrated that seroprotection after a routine 
immunization in children with nephrotic syndrome is lower 
than that of healthy children.In this study , 75  steroid 
sensitive  nephrotic  syndrome  patient was  enrolled. Most 
of our patient received hepatitis B vaccination through EPI 
schedule as hepatits B  included  in EPI in 2005  in our 
country. Here we consider antiHBs titre >10 miu/ml  to be 
seroprotective which is  described in our studies. Out of the 
75 vaccinated SSNS patient, 42.7% patient had 
seroprotective level of antiHBs titre, where as it was 83.3%  
in  healthy vaccinated children. Similar study done by 
Mantan M et al showed that among 75 enrolled children, 
44% was SSNS and 56% was SRNS. Total 48% patient 
were seroprotected where 63.6% was SSNS patient and 
35.4% was SRNS patient respectively.Another study, La 
manna et al (1992) compared boys with SSNS (n=18) and 
controls (n=21) for their response to hepatitis B vaccination  
which shows 66% seroprotection  against hepatitis B in 
SSNS patients compared to 100%  seroprotection among 
the control group. In our  study children with initial 
episodes of nephrotic syndrome had significantly increased 
seroprotection than relapse case ( 66.7% vs 36.9%) 
respectively.The cause of  this lower seroconversion  due to 
longer period  of  disease  and longer exposure of 
immunosuppressive therapy. Steroid therapy inhibit CD4 
cell activity  which is necessary for optimal  antibody 
response  and contribute to lower antibody titre. Shams 
Shahemabadi A et al14 showed  that  antiHBs antibody titre 
of previously  hepatitis B vaccinated children  who 
completed standard  chemotherapy at least for 6 months , 
80.8%  patient  was non seroprotective  where 2.94%  of 
healthy control  was non seroprotective. Allegra V et al15 
showed  that  comparing between  maintainance 
haemodialysis(MHD) patient  and healthy control  that 
seroprotection rate were lower in  MHD group  (52.9%) 
then control 98.4%  after a booster dose. Maritsi D et al16 
shows markedly decreased antibody titre  against hepatitis 
B in previously immunized children  presented with 
juvenile immune arthritis  shows 55% seroconversion   
compared with 92% in control group .
 In this study, Pearsons correlation  test showed that 
antiHBs antibody level reduced with the  increase duration 
of post vaccination time in both steroid sensitive  nephrotic 
syndrome  group and comparison  group. Agladioglu  et al18  
showed  that delaying in the  first dose  of Hepatitis B  
vaccine  until 2 month after birth  produce higher immune 
response  and provide longer term protection. AntiHBs in 
infant  compared in two different schedule 0.2.9 months 

Table  V:   AntiHBs    titre   following  post vaccination  
duration   in healthy group 

Figure -1

Figure 1: Correlation of AntiHBs with duration of post 
vaccination in Nephrotic syndrome and comparison 
groups. 
Pearson’s correlation test was done to measure the level of 
significance. AntiHBs reduced with the increase of 
duration of post vaccination.Nephrotic syndrome group: 
r= -0.243  and p = 0.035Comparison group: r= -0.391 and 
p= 0.004.

Discussion:

Though HBV infection is a significant health problem 
around the world, fortunately it is one of the oncoviruses 
that is vaccine preventable. HB vaccine induces anti-HBs 
response that can prevent HBV infection. Prevention of 
primary infection by vaccination is an important strategy 
to decrease the risk of chronic HBV infection and its 
subsequent complications like liver failure and 
hepatocellular carcinoma13.
Nephrotic syndrome being an immune mediated disease 
and its treatment  with steroids and other 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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antibody titre  which was  after 1 year  of vaccine  65% of 
children gradually  decline  in    30%,29%,24%  in 5,10,15 
years of vaccinated. Karaoglu L et al shows immune 
response of 1-3 years child  to hepatitis B vaccination  
during infancy 955 shows  high seroprotected rate  and no 
difference  by age, sex, anthropometry, time  after 3rd 
dose and place of vaccine administered. Maritsi D et al 
(2013) shows markedly decreased antibody titre  against 
hepatitis B in previously immunized children  presented 
with juvenile immune arthritis  shows 55%   with 92% in 
control group .Most person with normal immune function  
who respond adequately with three dose of hepatitis B 
vaccination  probably remain protected  indefinitely. 
Steroid therapy inhibit CD4 cell activity  which is 
necessary for optimal  antibody response  and contribute 
to lower antibody titre. The European consensus  group 
guidelines  on hepatitis B  immunity concluded that  there 
was no need of booster dose in healthy children  
previously vaccinated against hepatitis B. How ever in 
children  who were immunocompromised  there is a need 
to ascess  antibody titre every 6-12 months for antiHBs 
antibody level  and a booster dose  should be given if the 
titre <10miu/ml. The effect of booster dose  is usually seen  
after 4 week of vaccination. Gilca V et al show that  three 
dose of low dose (2.5microgram) recombinant Hep B 
vaccine  of 8-10 years old children `induce a 10 years long 
lasting immunity. Duval B et al (2005) show that there is 
no significant diffrerence of protective antibody  titre  and 
long term immunogenecity of  two recombinant hepatitis 
B vaccine and effect of booster dose  given after five years. 
Before  the booster dose  antibody titre  was detected in 
94.7% in Engerix B group and 95.2% in recombivax 
group , after booster dose  detectable antiHbs titre  97.9 
and 98.5% respectively.
Conclusion:
It can be concluded from present study that children with  
steroid sensitive nephrotic syndrome previously 
vaccinated against hepatitis B  had  lower seroconversion 
rate in FRNS. In healthy control  group significant 
seroconversion than nephrotic syndrome group. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal duration group which also declined 
after 9-10 years  post vaccinal duration  group in healthy 
control group  significant titre was present  in 2-4 years 
post vaccinal  duration group which also declined 
gradually  after increasing post vaccinal duration.
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 

(0,1,2 month ) or classical schedule (0,1.6 month ), dose 
of HBV  vaccination , timing of HBV vaccination was  
included. After providing informed  written consent   6 ml  
of  venous blood  collected from each patient, the sample  
divided into  sample  of 3 ml each. One sample for  
determining  biochemical parameter & other sample  used 
to determine  HbsAg  positivity. AntiHBs  assay is a 
chemiluiminescence immunoassay (CMIA)in fully 
automated analyser  for quantitative determination  of 
antibody to HBsAg. After collecting  data  by structured 
questionnaire  including all the variables data were 
checked and edited and analysed  using statistical package 
for social science (SPSS). The chi square test  used to 
compare the categorical data and antibody titre between 
two group, in different clinical type of steroid sensitive 
nephritic syndrome. Analysis  of variance (ANOVA) test  
were done  for comparison of biochemical parameters. For 
all comparison, the 5% probability level (p<0.05) was  
considered  significant. Prior to commencement of this  
the research protocol was approved by Instititional review 
board(IRB) and procedure to guardian in easily 
understandable local language and with written consent 
from patient guardians  and healthy   comparison.

Results:
A total of 75 children  of both male and female included in 
this study. Most of the case (39.6%) were in 2-4 years 
group  and of them 42% had  1st attack. In comparison 
group most (28.3%) healthychildren  belongs to 2-4 year 
age group. In nephritic group M:F was 2.2:1 but in 
comparison  group M:F=1.4:1

Table I shows there was significant statistical difference  
in, antiHBs between nephrotic syndrome group and 
comparison group.
Table I : Comparison of antiHBs titre between nephrotic 
syndrome group and comparison group.

Mann whitney test was done to measure the level of significance.
Table II shows, in 1st attack 66.7% patient were  seropro-
tective. The difference was  statistically significant 
(p=0.002 ).

Table II  : Comparison of antiHBstitre between  different 
clinicaltypes nephrotic syndrome group
 
Antibody titre   
(miu/ml) 
    1st         IFRNS       FRNS        SDNS 
<10 8 (33.3)   8(44.4)     15 (78.9)    12(85.7)    0.002
≥10       16 (66.7)  10(55.6)    4(21.1)       2(14.3) 
Total 24 (100.0)18(100) 19(100.0)14(100)

*Chi-square test was done to measure the level of 
significance.
Table III shows, in 1st attack 66.7% patient were  
seroprotective, where in FRNS  21.1% patient were  
seroprotective.The difference was  statistically significant 
(p=0.003 ).
Table III : Comparison of antiHBstitre between 1st attack 
of nephrotic syndrome group and FRNS.
 
Antibody titre   
(miu/ml) 
    1st attack              FRNS       
<10     8 (33.3)      15 (78.9)            0.003
≥10            16 (66.7)               4(21.1) 
Total   24 (100.0)   19(100.0)

*Chi-square test was done to measure the level of 
significance.
Table IV shows  in nephrotic syndrome group  significant 
titre was present  in 2-4 years post vaccinal  duration 
group which also declined after 9-10 years  post vaccinal 
duration  group.
Table IV:   AntiHBs    titre   following post vaccination 
duration   in nephritic syndrome 
 

Table V shows  in healthy control group  significant titre 
was present  in 2-4 years post vaccinal  duration group 
which also declined gradually  after increasing post 
vaccinal duration.

Introduction:
Nephrotic syndrome is a common renal disease in 
children.It is 15 times more common in children than 
adult1. There is  epidemiological evidence of higher 
incidence in south Asia where incidence is 9-10 per 
100,000 population2. A study in on Asian children in two 
cities of united kingdom  has reported 9 and 16 per 
10,0000 population respectively3. It is characterized by 
massiveproteinuria (urinary total protein >1gm/m²/24 
hours), hypoalbuminemia (serum albumin < 2.5 gm/dl), 
edema and hypercholesterolemia (serum cholesterol  
>250mg/dl)). Nephrotic syndrome is typically seen  in 
children  in the age group 2-6 years4. The disease is 
uncommon in the  first  year of life.Eighty percent of  
children with nephrotic syndrome  are less than six years 
old at presentation  with median age  at diagnosis  being 
2.5 years  for minimal change nephrotic syndrome (MCNS) 
and 6 years  for focalsegmental glomerulosclerosis5,6 . The 
initial event  in  the pathophysiology of nephrotic 
syndrome is a derangment in the glomerular capillary 
walls resulting in increased permeability to plasma 
proteins resulting in massive proteinuria.This heavy 
proteinuria leads to  depletion  of albumin mainly,but also 
lipoproteins & globulins. The  loss of immunoglobulin & 
low IgG levels  make the child  vulnerable to infections7. 
About 2  billion people are infected  with hepatitis B virus  
all over the world. Rate of new infection  acute disease are 
higher among adult  but chronic infection is more likely to 
occur  in person infected as infant or young children. India 
is an intermediate  endemicity for Hepatitis B with a 
HBsAg positivity prevalence between 2-7% of the 
population studied8. Hepatitis B infection acquired in 
childhood has higher chance of chronicity and   can lead to 
chronic hepatitis, cirrhosis &  hepatocellular carcinoma9. 
These outcome  are all preventable by early childhood 
immunization. In Bangladesh  prevalence of hepatitis B is 
scarce  and few sporadic data  are  available. Considering 
the alarming situation a pilot project of HBV vaccine 
started incorporated  with EPI in 6 distrcts in 2005.The 
vaccine is safe & well tolerated.The classical schedule  is 
0,1,6 months. The vaccine is highly immunogenic   & 
seroconversion rates are  greater than 95% after a  3 doses 
schedule  in healthy infants, children  & adolescents11.   
Seroconversion rates are lower in elderly, 
immunocompromised, & those with renal failure.Four 
doses at 0,1,2 &12 months of double  dose may be given  
in  these patients12. Grzesiowski  et   al  shows that  
efficacy of standard dose  of vaccine  versus double dose,in 
both group  seroprotection rate is similar(standard dose  
96%, double dose group 93%). However , anti HBs 
antibody  level  was significantly higher  in double dose 

group  during a three months observation period. Mantan  
M  et al  showed that  children  with nephrotic syndrome  
were less likely to  seroconvert to HBV vaccination.The 
study shows 48% children are seroprotected  ( value 
>10mIu/ml antibody titres) and 52%  in the group studied  
were unprotected ( value <10mIu/ml antibody titres).  
63.6% of children  with SSNS & 35.7% of children  with 
SRNS were found to have  protective level of titres in the 
study. La Manna A et al  compared the   seroconversion   
rate between  steroid sensitive  nephrotic syndrome  with 
the control group  which showed  66% and 100%  
seroconversion  accordingly.
Materials and Methods:
This is a  Prospective observational study was conducted 
in  the Department of Paediatric  Nephrology, BSMMU, 
Dhaka from July 2014 to  June  2015  where    Seventy 
five children  with steroid sensitive  nephrotic  syndrome  
were   included  in this study of both sexes  between  age 
group  of 1-12 years  both  admitted  and  attended in the 
OPD  during study period whose parents agreed to 
participate(by  written informed consent ) and who met  
the inclusion criteria    as  vaccinated  with vaccine  at 
least  6 weeks before enrollment. Healthy  children 
vaccinated against hepatitis B  were included as 
comparison group. For seropositivity rates of 65-73% with 
95%  confidence interval & precision of 10%, we need a  
sample  size of  75 children.Children  aged 1-12 years  of 
both sexes having  nephrotic syndrome   of 1st  episode  
and  relapse  ( IFRNS, FRNS ). Steroid dependent  
nephrotic syndrome is included in FRNS.Children  with a 
negative  test  for  Hepatitis B surface  Antigen (HBsAg), 
Children with  a completed course of HBV  vaccination 
with  EPI or classical schedule  at least 6 months before 
onset of the  disease were included as inclusion criteria. 
Children with   Congenital NS ( onset of nephrotic 
syndrome < 3 months of age ), Children with  steroid 
resistant nephrotic syndrome and  children known to have 
other associated  immunosuppressive diseases such as  
chronic kidney disease(CKD), chronic liver disease(CLD), 
congenital heart disease (CHD),Secondary nephrotic 
syndrome  like SLE, HSP  etc and those  parents/patients 
who will refuse to participate  were excluded from the 
study. The  following  variable  was  noted in the  study 
group as age, gender, clinical type of  nephrotc  
syndrome,vaccination schedule, AntiHBs   antibody titre 
(quantitative vaccine response  against hepatitis B and   
Clinical history noted including age of onset of 1st attack 
of nephrotic syndrome, duration of disease, number and 
type of relapse. Drug history  like  immunosuppressant 
and immunomodulating agent with dose and duration   was 
included.Vaccination   history  such as   EPI schedule 

in 30%, 29%, 24%  in 5,10,15 years of vaccination.Hepatitis 
B infection has plagued human kind since the beginning of 
the recorded history.Though HBV infection is a significant 
health problem around the world, fortunately it is one of the 
oncoviruses that is vaccine preventable. HB vaccine induces 
anti-HBs response that can prevent HBV infection. 
Prevention of primary infection by vaccination is an 
important strategy to decrease the risk of chronic HBV 
infection and its subsequent complications. Harpaz R (2000) 
Studies have shown that childhood vaccination significantly 
reduced the rate of chronic HBV infection. Various 
published studies have shown that seroprotection against 
hepatitis B observed after a routine immunization in 
children with nephrotic syndrome is lower than that of 
healthy children.In this study 75 children enrolled , of them 
4 patient  is  SRNS  and 71 patient  SSNS. Most of our 
patient received hepatitis B vaccination through EPI 
schedule  as hepatits B  included  in EPI in 2005.  Here we 
consider antiHBs titre >10 miu/ml  to be seroprotective 
which is  describe in our studies . Out of the 75 children  
enrolled in our study , 57.3% (42) patient   are sero negative 
and  42.7%(35) patient are seroprotective.We also found 
that majority of patient and healthy control  vaccinated 
according to EPI schedule.We found a significant 
association  between  different type of nephrotic syndrome  
and proportion of children who had seroprotective titre  
with the proportion of children  with seroprotective titre 
being higher  in SSNS 42.7% ( 66.7  vs 55.6 vs 20.7 %) 
with SRNS (o.oo%) respectively (p=0.001).And in 
comparison group 83.3% had significant antibody titre. 
Mantan et al.(2013) show that  among 75 cohort steroid 
sensitive and steroid resistant are 44% and 56% respectively  
and 36 patient (48% ) were seroprotected where 63.6 % in 
SSNS  patient and 35.7% in SRNS  subjects (Mantan et al. 
2013).Another study ( La manna et al 1992 )compared boys 
with SSNS(n=18) and controls (n=21) for their response to 
hepatis B vaccination  which shows 66% seroconversion 
against hepatitis B in SSNS subject compared to 100% 
among the control. Jafarzedah A et al (2005)  shows that 
after 10 years of primary vaccination  47.9% had  protective 
level of antibody  with geometric mean titre  68.12 iu/ml  
who were vaccinated at birth, with no gender difference.  
Agladioglu  et  al 2010  show that delaying in the  first dose  
of HB vaccine  until 2 month after birth  produce higher 
immune response  and provide longer term protection  
showing GMT for  antiHBs  were 95.00 & 379.51 iu/ml  
and rate more then 100 iu/ml  were 57.7 % & 94..9 % 
vaccinated compared in  0,2,9 month and 2,4,9 month 
group. Agakhani   A  et al(2011)  show that   in low 
hepatitis B endemic area ,vaccination in infant  protective 

(group I)    & 2.4.9 months  ( group II)  were analysed  14 
months of 3rd dose.GMT were  95.00 and 379.51 miu/ml 
and rate more then 100 miu/ml were 57.7 % & 94.9 %  
compared in two vaccination  group. Karaoglu L et al19 
showed that  immune response of 1-3 years child  to 
hepatitis B  vaccination  during infancy, 95% shows  high 
seroprotection  rate  and no difference  by sex, 
anthropometry, time  after 3rd dose and place of vaccine 
administered .  Teoharov et al19 show that    presence of 
immune memory and protection 5-15 years after the initial 
course of newborn immunization  with recombinant vaccine 
against hepatitis B. Gilca V20 et al show that  three dose of 
low dose (2.5microgram) recombinant Hep B vaccine  of 
8-10 years old children induce a 10 years long lasting 
immunity. Nese Saltoglu  et al21  show that three week 
hepatitis B vaccination  schedule (Day 0,10,21) provide 
immediate and protective immunity  within a short time  
compared to  the classic schedule (months 0,1,2 ) Duval B 
et al22 show that there is no significant diffrerence of 
protective antibody  titre  and long term immunogenecity of  
two recombinant hepatitis B     Yildiz  et al23 demonstrated  
41 children with SSNS and 30  control were vaccinated with 
hepatitis B and patient were divided into 3 subgroup : full 
dose steroid users, alternate day steroid users and steroid 
non user. Seroconversion rate was lower  in steroid users 
then nonusers at 6th (p=0.005) and 12th (p=0.036)  months. 
At the 15th month the seroconversion rate  was significantly 
lower in the full dose steroid users compared to the controls 
(p=0.009). In our  study children with initial episodes of 
nephrotic syndrome had significantly increased  
seroprotection  than relapse case ( 66.7% vs 36.9%) 
respectively. In treatment of NS, type of therapy  received 
significantly influenced the seroprotective titres. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal  duration group which also declined 
after 9-10 years  post vaccinal duration  group and in healthy 
control group  significant titre was present  in 2-4 years post 
vaccinal  duration group which also declined gradually after 
increasing post vaccinal duration,mean antibody titre was 
declining  with the duration of post vaccination period  
which is not statistically  significant in both nephrotic 
syndrome group and control group. The cause of  this lower 
seroconversion  due to longer period  of  disease  and longer 
exposure of immunosuppressive therapy. Steroid therapy 
inhibit CD4 cell activity  which is necessary for optimal  
antibody response  and contribute to lower antibody titre. 
 Agakhani A et al (2011)  showed  that  in low hepatitis B 
endemic area,vaccination in infant  protective antibody titre  
which was 65% after 1 year of vaccine  gradually  decline  
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between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
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Seroprotection of  Hepatitis B in Nephrotic Syndrome              Islam, et al.



immunosuppressant drugs have a tendency to reduce the 
seroprotection against HBV. Various published studies have 
demonstrated that seroprotection after a routine 
immunization in children with nephrotic syndrome is lower 
than that of healthy children.In this study , 75  steroid 
sensitive  nephrotic  syndrome  patient was  enrolled. Most 
of our patient received hepatitis B vaccination through EPI 
schedule as hepatits B  included  in EPI in 2005  in our 
country. Here we consider antiHBs titre >10 miu/ml  to be 
seroprotective which is  described in our studies. Out of the 
75 vaccinated SSNS patient, 42.7% patient had 
seroprotective level of antiHBs titre, where as it was 83.3%  
in  healthy vaccinated children. Similar study done by 
Mantan M et al showed that among 75 enrolled children, 
44% was SSNS and 56% was SRNS. Total 48% patient 
were seroprotected where 63.6% was SSNS patient and 
35.4% was SRNS patient respectively.Another study, La 
manna et al (1992) compared boys with SSNS (n=18) and 
controls (n=21) for their response to hepatitis B vaccination  
which shows 66% seroprotection  against hepatitis B in 
SSNS patients compared to 100%  seroprotection among 
the control group. In our  study children with initial 
episodes of nephrotic syndrome had significantly increased 
seroprotection than relapse case ( 66.7% vs 36.9%) 
respectively.The cause of  this lower seroconversion  due to 
longer period  of  disease  and longer exposure of 
immunosuppressive therapy. Steroid therapy inhibit CD4 
cell activity  which is necessary for optimal  antibody 
response  and contribute to lower antibody titre. Shams 
Shahemabadi A et al14 showed  that  antiHBs antibody titre 
of previously  hepatitis B vaccinated children  who 
completed standard  chemotherapy at least for 6 months , 
80.8%  patient  was non seroprotective  where 2.94%  of 
healthy control  was non seroprotective. Allegra V et al15 
showed  that  comparing between  maintainance 
haemodialysis(MHD) patient  and healthy control  that 
seroprotection rate were lower in  MHD group  (52.9%) 
then control 98.4%  after a booster dose. Maritsi D et al16 
shows markedly decreased antibody titre  against hepatitis 
B in previously immunized children  presented with 
juvenile immune arthritis  shows 55% seroconversion   
compared with 92% in control group .
 In this study, Pearsons correlation  test showed that 
antiHBs antibody level reduced with the  increase duration 
of post vaccination time in both steroid sensitive  nephrotic 
syndrome  group and comparison  group. Agladioglu  et al18  
showed  that delaying in the  first dose  of Hepatitis B  
vaccine  until 2 month after birth  produce higher immune 
response  and provide longer term protection. AntiHBs in 
infant  compared in two different schedule 0.2.9 months 

Table  V:   AntiHBs    titre   following  post vaccination  
duration   in healthy group 

Figure -1

Figure 1: Correlation of AntiHBs with duration of post 
vaccination in Nephrotic syndrome and comparison 
groups. 
Pearson’s correlation test was done to measure the level of 
significance. AntiHBs reduced with the increase of 
duration of post vaccination.Nephrotic syndrome group: 
r= -0.243  and p = 0.035Comparison group: r= -0.391 and 
p= 0.004.

Discussion:

Though HBV infection is a significant health problem 
around the world, fortunately it is one of the oncoviruses 
that is vaccine preventable. HB vaccine induces anti-HBs 
response that can prevent HBV infection. Prevention of 
primary infection by vaccination is an important strategy 
to decrease the risk of chronic HBV infection and its 
subsequent complications like liver failure and 
hepatocellular carcinoma13.
Nephrotic syndrome being an immune mediated disease 
and its treatment  with steroids and other 

implantation profile, better design for the surface of the 
periarticular bone, or compatibility with least-invasive 
processes-MIPO3.
In some cases, specific authors propose arthroscopic reduc-
tion and internal fixation (pure depression fractures). The 
substantial risk of compartmental syndrome development 
due to drainage of irrigation fluids in the tibia compart-
ments and an expansion of the operational time and operat-
ing room logistics restrict the extension of the module 4. 
Circular ring fixators are a feasible alternative therapy for 
high-energy fractures and substantial soft tissue damage 
followed by large intra-articular comminution (AO/OTA 
category C3) 5.
In treating people with a tibial plateau fracture, a compre-
hensive assessment of the degree of the local injury is 
essential. The method and Outcome of the therapy are 
strongly connected to the soft tissue envelope condition. 
Temporary stabilization is frequently required via a knee 
stretching external fixator, allowing for resuscitation of the 
soft tissue, relief of discomfort, further data on fracture 
structure (usually CT scanning), and definitive therapy at 
the optimal time 7. Other key variants include aging, 
competing health problems, smoking history, occupation, 
functional abilities, and personal goals in forecasting imme-
diate and long-term results 6.  This research aims to assess 
the perioperative and functional results after surgical 
treatment of tibial board fractures utilizing locking plates 
and the MIPO technology of a single institute. 
Materials and Methods:
A prospective analysis of all proximal tibial fractures at the 
Islamic Bank Medical College Hospital, Rajshahi Bangla-
desh, from January 2019 to June 2021. Patient data were 
collected by evaluating hospital diagrams, office records, 
preoperative and after operative radiographs. The patholog-
ical, pediatric, and extraarticular tibial (AO/OTA type 41. 
A) proximal fractures have all been eliminated. In each 
instance, demographics, mechanisms, and circumstances at 
the time of the accident, information about the hospitaliza-
tion, surgical description, post-operational rehabilitation, 
complications, clinical and functional outcomes over a 
period of 12 months after the surgery were gathered. 
AO/OTA7 classified the fracture, and Gustilo-Anderson8, 
and the Rasmussen score9, was utilized to quantify 
functioning at the previous visit. Follow-up evaluation was 
carried out at fixed times, including 4, 8, and 12 weeks, 5–7 
months, and 12–13 months post-operation. The range of 
mobility of the knee using a goniometer was measured. In 
extension and 200 (degree) of knee flexion, Varus and 
Valgus instability were evaluated compared to the normal 
side. The grade of joint depression and frontal angulation 
was assessed using radiographs. The decrease was consid-
ered good if the remaining depression was 2 mm or less, 
acceptable if 2 to 5 mm, and bad if more than 5 mm. 
Malalignment was defined as angulation of more than 58 on 
the frontal or sagittal planes. Descriptive statistical 
techniques were utilized to present our findings in detail. 

Results:
Over three and a half years, 58 tibial proximal (intra-articu-
lar) fractures have been identified. The mean age was 43 
years (range 19–79) at surgery, whereas women and 39 
men were 19. The most frequent injury mechanism was 
linked to traffic accidents (RTA), representing 75% of 
cases, Table I. 
Table-I: Patients' demographicss.
                Frequency       % Age
Male         39        22.62
Female         19        11.02
Age           Mean 43 years        (Range 19–79)
Follow-up       Mean 18 months        (Range 12–18)
Mechanism of injury
Automobile collision       19             33%
Motorcycle collision       16         28%
Fall         12              21%
Pedestrian          8                      14%
Sport-related injury         3           5%

Table I. Nine (18.4%) AO/OTA types A, 31 (53.5%) 
AO/OTA type B and 18, (31.1%) AO/OTA type C fractures 
have been identified (Table II). Only those instances with 
articular extension fractures (49 cases type B–C) were 
further analyzed. Three fractures were open, two grade I 
and one grade II. Three were open. One patient had a 
closed injury caused by concomitant popliteal artery 
disruption.
Table-II: The case distribution according to the AO/OTA 
fracture classification.
AO/OTA  classification   Number, %     Surgical treatment
41    B1  5,        10.2%    2 CRIF with screws
           3 ORIF with a single plate
41    B2  7,        14.3%    3 ARIF with screws
           4 ORIF with a single plate
41    B3  19,      38.8%    ORIF with a single plate
41    C1  6,        12.2%    ORIF with a single plate
41    C2  7,        14.3%    ORIF with a single plate
41    C3  5,        10.2%    2 ORIF with single plate
            3 ORIF with double plate
ORIF: open reduction and internal fixation. 
ARIF: arthroscopic reduction and internal fixation. 
CRIF: close reduction and internal fixation.
All patients' standard radiography controls were conducted 
in the tibia (anteroposterior and lateral) and the knee 
(anteroposterior, side, and oblique views). A CT scan with 
3-dimensional (3D) reconstruction was performed to deter-
mine articular fragments' size, position, and extent for 
additional examination. 40 All patients were operatively 
treated. Routine given is perioperative intravenous antibiot-
ics and prevention against deep-venous thrombosis. A 

temporary external fixation was used in one patient, while 
12 were temporarily immobilized with a splint during the 
monitoring period. The time between the accident and 
operation varied from 4 to 14 days10. 
Most (90 %) cases (44) were treated with open reduction 
and internal fixation, using polyaxially anatomical angular 
stability locking Plates. Nine of these patients additionally 
received grafting (both autologous and synthetic) to 
maintain subchondral bone and articular surface depres-
sion11. The aside hockey stick approach was utilized for 
open reduction and internal fixation in all patients; in 29 
instances, a MIPO method was feasible using a 5 cm proxi-
mal incision (Fig. 1). 

Fig. 1. Clinical picture demonstrating intra-operative place-
ment of a lateral locking plate utilizing minimum invasive 
percutaneous osteosynthesis methods.
In three instances (type C3), a medial approach was used to 
reduce and further fix the medial condyle12. Five fractures 
(10%) were subjected to cannulated screw-mini-osteosyn-
thesis. Three of them were arthroscopic operations (type 
B2 fractures). A standard intro-lateral portal and an antero-
medial for the instruments were used for the arthroscope. 
Indirect reduction of the depressed joint surface via a lower 
Trans osseous tunnel was reached, checked by arthroscopy, 
and cancellous screwed 6.5 mm cancellations were fixed. 
In the initial postoperative phase, passive movement of the 
operated knee began for all patients. For the first 8 weeks, 
toe-touch weight-bearing with two crutches was permitted. 
Following this time, progressive weight-bearing was 
allowed, based on the development of healing on the X-ray 
control. In most of these instances, full weight-bearing was 
permitted after 9–12 weeks. These patients' mean follow-up 
after surgery was 18 months (range 9–36). Two follow-up 
patients have been lost. Those others for a physical and 
radiographic examination, 47 individuals were contacted 
and evaluated using the clinical score of Rasmussen. 44 
patients (94%) were advanced to the bone union during an 
average period of 4.2 months (range 3–7) (Figs. 2a–c, 
2b—c, 3a, and b). The other three patients experienced a 
non-union: in one instance, the non-union was made more 
difficult by breaking down the implants utilized (double 
plating). 

Nevertheless, this union was cured with a polyaxially 
sealed plate and autologous bone grafting following re-plat-
ing. The two other instances were replaced by the implant-
ed initially and unincorporated synthetic bone substitute 
with an autologous bone graft and an overhaul of osteosyn-
thesis with a new polyaxially plate. Three months following 
the revision operation, these patients were healed. In a 
high-energy fracture, 5 months later, the first treatment 
using an external fastener was transforming into a plate 
fixation.  
Three patients developed superficial infections which 
retarded wound healing and required a brief course of 
antibiotics. An instance of severe wound drainage infection 
developed four months following surgery. It was created by 
deposition, plate removal, and nailing, and bone healing 
lasted three months. In MIPO-treated individuals, no 
infections occurred. Two months after surgery, one patient 
suffered a pulmonary embolism and had deep vein throm-
bosis.

 
 

Fig. 2. (a) A high-energy bicondylar fracture of the right 
tibial plateau anteroposterior radiograph coronal (b) and 
sagittal (c) CT-scan reconstruction graphics.

Table III shows the median knee bending and extension 
range for each follow-up visit. There have been three 
patients with significant postoperative rigidity. One 
recovered a complete range of motion after 1 year of 
intense physiotherapy; two underwent an anesthetic 
manipulation, which was unsuccessful in one of them who 
had 58 flexure and 958 knees bending 2 years after the 
procedure. 
Table-III: The progress of the range of knee motion (ROM) 
following surgery of tibial plateau fractures.

Follow-up (weeks) Mean loss of extension(0)  Mean range of flexion 
Discharge  6  79
4   3  87
8   1  112
12   0  123
26   0  127
54   0  131 

Fig. 3. (a) After open reductions postoperative x-ray with 
locking plate and internal fixations. (b) Lateral X-ray taken 
2 years after surgery lateral tibial plateau has a residual 
deformity. 
The average Rasmussen score was 25 after 6 months (range 
14-30), whereas 27 in 1 year after the operation (range 
19-30). The maximum score in this scoring system is 30. Of 
the 47 patients surveyed in the final follow-up, 41 patients 
(87 %) at 6 months and 44 patients (94 %) at 1 year were 
successful to outstanding. In three instances, malediction 
was found in five residual joint depression (>5 mm) and 
residual split depression in the other two after immediate 
postoperative radiography. In 68 of varus, one patient 
healed. In the 41 other instances (87 %), the final X-ray 
evaluation achieved an excellent or good reduction without 
any indication of degenerative surface alterations17.

Discussion:
Significant early and late secondary complications result in 
severe damage to the tibial plateau. Prompt diagnosis, 
comprehensive preoperative evaluation of the damage of 
the ossic and soft tissue,13 appropriate soft-tissue monitor-
ing and revival, anatomical reduction, and early sound 
fixation, and rigorous rehabilitation typically over one-year 
post-harm. For excellent clinical outcomes14, are essential 15. 
The inherent limitations of this retrospective study relate 
not only to their design but also to their absence of random-
ization between different treatment methods, their small 
numbers, the short one-year follow-up (Fig: 3). The accura-
cy and replicability of radiographic measures are mainly 
made for articular congruity. 
Nevertheless, it reflects the patients treated with a single 
institution's systematic treatment, rehabilitation, and 
follow-up procedure. The overwhelming majority of 
instances have been fixed using modern placing methods, 
enabling steady angling through MIPO procedures. As a 
cornerstone to determining definitive fixation and as a 
significant predictor for some problems such as infections 
and delayed wound healing, careful soft tissue conditions 
were assessed. In this series and by other writers, both the 
utility of a stage method and a delayed fixation until local 
circumstances are optimized. The external tension provides 
temporary fixation but may become permanent if ligamen-

totaxis and manipulation can reduce satisfactorily16. 

 
 

Fig 4:  Progress of the knee (ROM).

Due to the complicated knee structure joints and the neces-
sity of anatomical degradation as for all intraarticular 
fractures, the open reduction combined with bone grafting 
is considered as a gold standard approach for the last 
decades, in any case with a cancellous bone depression and 
rigid internal fixation with plate and screws17. However, in 
1971, Lucht and Pilgaard 25 reported that 78 % of their 
patients had a favorable result, although joint depression 
was up to 10 mm. Contemporary reduction methods and 
new implant products enable the surgeon to secure fasten-
ing without damaging the soft tissue. As in previous 
comparable studies18, minimally invasive methods with 
bone fixation and soft tissue sparing systems provided an 
excellent combination in our research group (Fig: 3). 
However, problems still arise in many instances, compro-
mising the healing of the fractures and the final functional 
result. This study's accumulative rate of local and systemic 
issues was 19,1% (9/44 cases). Many writers describe 
infection/wound dehiscence/malunion-non-early arthritis, 
which reaches 20–50 % in high-energy instances in particu-
lar19. A number of authors20   found radiological evidence 
for osteoarthritis in the 20-37% of young patients, aged 
42-57 years, 3-7 years, after surgery. In elderly individuals 21 
, comparable alterations in 60% of patients, of whom only 
8% were jointly replaced. 
Conclusions:
The result of the challenging majority of tibial plateau 
fractures mainly depends on threefold criteria. Initially, the 
soft tissues typically need a staggered approach to renewing 
the soft tissue, minimally invasive surgical methods, and 
careful handling when open reduction is carried out, 
secondly, by restoring the congruity of the joint surface 
and, where applicable, by utilizing autografts and bone 
substitutions as structural supports and void fillers. Finally, 
through the stability of the mechanical environment, via 
fixation and reinforcement of tibial bone proximal 
metaphysical, utilizing early joint mobility implants and 
devices. 
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antibody titre  which was  after 1 year  of vaccine  65% of 
children gradually  decline  in    30%,29%,24%  in 5,10,15 
years of vaccinated. Karaoglu L et al shows immune 
response of 1-3 years child  to hepatitis B vaccination  
during infancy 955 shows  high seroprotected rate  and no 
difference  by age, sex, anthropometry, time  after 3rd 
dose and place of vaccine administered. Maritsi D et al 
(2013) shows markedly decreased antibody titre  against 
hepatitis B in previously immunized children  presented 
with juvenile immune arthritis  shows 55%   with 92% in 
control group .Most person with normal immune function  
who respond adequately with three dose of hepatitis B 
vaccination  probably remain protected  indefinitely. 
Steroid therapy inhibit CD4 cell activity  which is 
necessary for optimal  antibody response  and contribute 
to lower antibody titre. The European consensus  group 
guidelines  on hepatitis B  immunity concluded that  there 
was no need of booster dose in healthy children  
previously vaccinated against hepatitis B. How ever in 
children  who were immunocompromised  there is a need 
to ascess  antibody titre every 6-12 months for antiHBs 
antibody level  and a booster dose  should be given if the 
titre <10miu/ml. The effect of booster dose  is usually seen  
after 4 week of vaccination. Gilca V et al show that  three 
dose of low dose (2.5microgram) recombinant Hep B 
vaccine  of 8-10 years old children `induce a 10 years long 
lasting immunity. Duval B et al (2005) show that there is 
no significant diffrerence of protective antibody  titre  and 
long term immunogenecity of  two recombinant hepatitis 
B vaccine and effect of booster dose  given after five years. 
Before  the booster dose  antibody titre  was detected in 
94.7% in Engerix B group and 95.2% in recombivax 
group , after booster dose  detectable antiHbs titre  97.9 
and 98.5% respectively.
Conclusion:
It can be concluded from present study that children with  
steroid sensitive nephrotic syndrome previously 
vaccinated against hepatitis B  had  lower seroconversion 
rate in FRNS. In healthy control  group significant 
seroconversion than nephrotic syndrome group. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal duration group which also declined 
after 9-10 years  post vaccinal duration  group in healthy 
control group  significant titre was present  in 2-4 years 
post vaccinal  duration group which also declined 
gradually  after increasing post vaccinal duration.
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determinants of LBW7.The objective of this study is to 
identify the maternal and fetal factors associated with low 
birth weight by taking relevant history regarding maternal 
risk factors & by examining the studied newborns for 
identifying fetal factors associated with LBW in KMCH.
Materials and Methods:
It was a Case control study conducted in Department of 
Pediatrics, Khulna Medical College Hospital, from 
January 2019 to June 2019.Study population constituted of 
mothers who delivered at the Gynecology & Obstetrics 
department of Khulna Medical College Hospital during 
the study period, taken by purposive sampling. Total 48 
cases and 48 controls were included in this study. 
Inclusion criteria
Mothers who delivered at KMCH during the study period 
& their babies were included in this study.

Exclusion criteria 
Deliveries with incomplete records, Still births & Diabetic 
mothers were excluded from the study.
All data were collected by using a questionnaire. The 
questionnaire included the variables: gestational age, 
maternal weight and height, parity, tobacco consumption, 
socioeconomic and socio-demographic factors like 
maternal education and household income, mother’s 
health and nutrition status. The interviews were carried 
out within 12 hours after delivery. Clinical records were 
also reviewed to verify information given by the mothers. 
The newborns were examined to identify congenital 
anomalies. The information obtained from the clinical 
records & examinations were used to fill in the 
questionnaire forms. After delivery of the baby weight of 
the newborn was measured with digital weighing scale. 
Mothers of low birth weight babies were enrolled as cases 
and mothers of normal birth weight babies were taken as 
controls. Then comparisons of all parameters were done 
between cases and controls.
Data was processed and analyzed using SPSS software 
version 23. Continuous data was presented as mean 
standard deviation and Categorical data was presented as 
number percentage. The summarized data was presented 
in the table and chart.  The chi- square test and student “t” 
test was used to identify statistical significance. Univariate 
and multivariate logistic regression analysis was 
performed for risk factors. P value < 0.05 is considered to 
be significant.
Before starting this study, ethical clearance was taken 
from Institutional Review Board (IRB) of KMCH. Data 
taken from the participants were coded and regarded as 
confidential. Due respect was given to all the subjects. 

Results:

Mean birth weight was found 1677.5±447.1 gm in case 
group and 2959.4±354.1 gm in control group. Mean age of 
the mother was found 25.7±5.6 years in case group and 
26.8±4.9 years in control group. According to pregnancy 
related factor wanted pregnancy was 41(85.4%) in case 
group and 42(87.5%) in control group. Mother’s 
pregnancy weight gain 6-9 kg was found 24(50.0%) in 
case group and 20(41.7%) in control group. Most of the 
mothers received antenatal care 3-5 times. Bad obstetric 
history was found 10(20.8%) in case group and 8(16.7%) 
in control group. Two third (66.7%) mothers were 
primipara in case group and 16(33.3%) in control group. 
Majority mothers received iron & folic acid 
supplementation in both groups. Primipara was 
significantly (p<0.05) higher in case group than control 
group. According to pregnancy related complication 
majority 28(58.3%) mothers had anemia in case group and 
17(35.4%) in control group. Nineteen (39.6%) mothers 
had hypertension in case group and 7(14.6%) in control 
group. Eleven (22.9%) mothers had urinary tract infection 
in case group and 3(6.3%) in control group.  Anemia, 
hypertension and urinary tract infection were significantly 
higher in case group than control group. Smoking or 
tobacco exposure was found same 4(8.3%) mothers in 
case and control groups. Parental disharmony & parental 
separation was found in 5(10.4%) & 1(10.4%) mothers 
respectively in case group and not found in control group. 
Thirteen (27.1%) mothers did heavy physical work in case 
group and 18(37.5%) in control group.  These differences 
were not statistically significant (p>0.05) between two 
groups. In case group more than half 26(54.2%) babies 
were male and in control group 22(45.8%). More than 
three fourth (77.1%) babies were preterm in case group 
and 5(10.4%) in control group. Ten (20.8%) babies were 
multiple pregnancy in case group and 3(6.3%) in control 
group. Preterm delivery and multiple pregnancy were 
significantly higher in case group than control group. 
In univariate analysis, patients having primipara had 3.153 
(95% CI 1.134 to 8.764) times more likely to develop 
LBW. Patients having anemia had 3.316 (95% CI 1.188 to 
9.258) times more likely to develop LBW. Patients having 
hypertension had 4.120 (95% CI 1.328 to 12.782) times 
more likely to develop LBW. Patients having preterm had 
28.927 (95% CI 9.207 to 90.888) times more likely to 
develop LBW. Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
In multivariate analysis, preterm had 20.619 (95% CI 
6.141 to 69.228) times more likely to develop LBW. 
Preterm delivery was significantly associated with LBW. 
    

Table - I: Distribution of the study patients on pregnancy 
related factors (n=96)

Table - II : Distribution of the study patients according to 
complications (n=96)

Table - III: Distribution of the study patients according to 
other factors (n=96)

Table - IV: Distribution of study patients according to fetal 
factors (n=96)

Table - V: Univariate regression analysis for risk factors of 
low birth weight

Table - VI: Multivariate regression analysis for risk factors 
of low birth weight

 

Discussion:
The study was carried out with an aim to identify the 
maternal and fetal factors associated with low birth weight 
in KMCH which is the main referral center in southern 
part of Bangladesh.
In this study it was observed that mothers age is not 
significantly associated with LBW. And it is similar to 
other studies8,9,10,11,12. 
The difference of wanted & unwanted pregnancy was not 
statistically significant between two groups. But in a 
Taiwanese study unwanted pregnancy was significantly 
associated with LBW18. 
In my study most of the mothers received antenatal care 
3-5 times. It was not a significant risk factor. But in some 
studies, unbooked status of mother was a significant risk 
factor for LBW babies19,20. 
Bad obstetric history was not found statistically significant 

(0,1,2 month ) or classical schedule (0,1.6 month ), dose 
of HBV  vaccination , timing of HBV vaccination was  
included. After providing informed  written consent   6 ml  
of  venous blood  collected from each patient, the sample  
divided into  sample  of 3 ml each. One sample for  
determining  biochemical parameter & other sample  used 
to determine  HbsAg  positivity. AntiHBs  assay is a 
chemiluiminescence immunoassay (CMIA)in fully 
automated analyser  for quantitative determination  of 
antibody to HBsAg. After collecting  data  by structured 
questionnaire  including all the variables data were 
checked and edited and analysed  using statistical package 
for social science (SPSS). The chi square test  used to 
compare the categorical data and antibody titre between 
two group, in different clinical type of steroid sensitive 
nephritic syndrome. Analysis  of variance (ANOVA) test  
were done  for comparison of biochemical parameters. For 
all comparison, the 5% probability level (p<0.05) was  
considered  significant. Prior to commencement of this  
the research protocol was approved by Instititional review 
board(IRB) and procedure to guardian in easily 
understandable local language and with written consent 
from patient guardians  and healthy   comparison.

Results:
A total of 75 children  of both male and female included in 
this study. Most of the case (39.6%) were in 2-4 years 
group  and of them 42% had  1st attack. In comparison 
group most (28.3%) healthychildren  belongs to 2-4 year 
age group. In nephritic group M:F was 2.2:1 but in 
comparison  group M:F=1.4:1

Table I shows there was significant statistical difference  
in, antiHBs between nephrotic syndrome group and 
comparison group.
Table I : Comparison of antiHBs titre between nephrotic 
syndrome group and comparison group.

Mann whitney test was done to measure the level of significance.
Table II shows, in 1st attack 66.7% patient were  seropro-
tective. The difference was  statistically significant 
(p=0.002 ).

Table II  : Comparison of antiHBstitre between  different 
clinicaltypes nephrotic syndrome group
 
Antibody titre   
(miu/ml) 
    1st         IFRNS       FRNS        SDNS 
<10 8 (33.3)   8(44.4)     15 (78.9)    12(85.7)    0.002
≥10       16 (66.7)  10(55.6)    4(21.1)       2(14.3) 
Total 24 (100.0)18(100) 19(100.0)14(100)

*Chi-square test was done to measure the level of 
significance.
Table III shows, in 1st attack 66.7% patient were  
seroprotective, where in FRNS  21.1% patient were  
seroprotective.The difference was  statistically significant 
(p=0.003 ).
Table III : Comparison of antiHBstitre between 1st attack 
of nephrotic syndrome group and FRNS.
 
Antibody titre   
(miu/ml) 
    1st attack              FRNS       
<10     8 (33.3)      15 (78.9)            0.003
≥10            16 (66.7)               4(21.1) 
Total   24 (100.0)   19(100.0)

*Chi-square test was done to measure the level of 
significance.
Table IV shows  in nephrotic syndrome group  significant 
titre was present  in 2-4 years post vaccinal  duration 
group which also declined after 9-10 years  post vaccinal 
duration  group.
Table IV:   AntiHBs    titre   following post vaccination 
duration   in nephritic syndrome 
 

Table V shows  in healthy control group  significant titre 
was present  in 2-4 years post vaccinal  duration group 
which also declined gradually  after increasing post 
vaccinal duration.

Introduction:
Nephrotic syndrome is a common renal disease in 
children.It is 15 times more common in children than 
adult1. There is  epidemiological evidence of higher 
incidence in south Asia where incidence is 9-10 per 
100,000 population2. A study in on Asian children in two 
cities of united kingdom  has reported 9 and 16 per 
10,0000 population respectively3. It is characterized by 
massiveproteinuria (urinary total protein >1gm/m²/24 
hours), hypoalbuminemia (serum albumin < 2.5 gm/dl), 
edema and hypercholesterolemia (serum cholesterol  
>250mg/dl)). Nephrotic syndrome is typically seen  in 
children  in the age group 2-6 years4. The disease is 
uncommon in the  first  year of life.Eighty percent of  
children with nephrotic syndrome  are less than six years 
old at presentation  with median age  at diagnosis  being 
2.5 years  for minimal change nephrotic syndrome (MCNS) 
and 6 years  for focalsegmental glomerulosclerosis5,6 . The 
initial event  in  the pathophysiology of nephrotic 
syndrome is a derangment in the glomerular capillary 
walls resulting in increased permeability to plasma 
proteins resulting in massive proteinuria.This heavy 
proteinuria leads to  depletion  of albumin mainly,but also 
lipoproteins & globulins. The  loss of immunoglobulin & 
low IgG levels  make the child  vulnerable to infections7. 
About 2  billion people are infected  with hepatitis B virus  
all over the world. Rate of new infection  acute disease are 
higher among adult  but chronic infection is more likely to 
occur  in person infected as infant or young children. India 
is an intermediate  endemicity for Hepatitis B with a 
HBsAg positivity prevalence between 2-7% of the 
population studied8. Hepatitis B infection acquired in 
childhood has higher chance of chronicity and   can lead to 
chronic hepatitis, cirrhosis &  hepatocellular carcinoma9. 
These outcome  are all preventable by early childhood 
immunization. In Bangladesh  prevalence of hepatitis B is 
scarce  and few sporadic data  are  available. Considering 
the alarming situation a pilot project of HBV vaccine 
started incorporated  with EPI in 6 distrcts in 2005.The 
vaccine is safe & well tolerated.The classical schedule  is 
0,1,6 months. The vaccine is highly immunogenic   & 
seroconversion rates are  greater than 95% after a  3 doses 
schedule  in healthy infants, children  & adolescents11.   
Seroconversion rates are lower in elderly, 
immunocompromised, & those with renal failure.Four 
doses at 0,1,2 &12 months of double  dose may be given  
in  these patients12. Grzesiowski  et   al  shows that  
efficacy of standard dose  of vaccine  versus double dose,in 
both group  seroprotection rate is similar(standard dose  
96%, double dose group 93%). However , anti HBs 
antibody  level  was significantly higher  in double dose 

group  during a three months observation period. Mantan  
M  et al  showed that  children  with nephrotic syndrome  
were less likely to  seroconvert to HBV vaccination.The 
study shows 48% children are seroprotected  ( value 
>10mIu/ml antibody titres) and 52%  in the group studied  
were unprotected ( value <10mIu/ml antibody titres).  
63.6% of children  with SSNS & 35.7% of children  with 
SRNS were found to have  protective level of titres in the 
study. La Manna A et al  compared the   seroconversion   
rate between  steroid sensitive  nephrotic syndrome  with 
the control group  which showed  66% and 100%  
seroconversion  accordingly.
Materials and Methods:
This is a  Prospective observational study was conducted 
in  the Department of Paediatric  Nephrology, BSMMU, 
Dhaka from July 2014 to  June  2015  where    Seventy 
five children  with steroid sensitive  nephrotic  syndrome  
were   included  in this study of both sexes  between  age 
group  of 1-12 years  both  admitted  and  attended in the 
OPD  during study period whose parents agreed to 
participate(by  written informed consent ) and who met  
the inclusion criteria    as  vaccinated  with vaccine  at 
least  6 weeks before enrollment. Healthy  children 
vaccinated against hepatitis B  were included as 
comparison group. For seropositivity rates of 65-73% with 
95%  confidence interval & precision of 10%, we need a  
sample  size of  75 children.Children  aged 1-12 years  of 
both sexes having  nephrotic syndrome   of 1st  episode  
and  relapse  ( IFRNS, FRNS ). Steroid dependent  
nephrotic syndrome is included in FRNS.Children  with a 
negative  test  for  Hepatitis B surface  Antigen (HBsAg), 
Children with  a completed course of HBV  vaccination 
with  EPI or classical schedule  at least 6 months before 
onset of the  disease were included as inclusion criteria. 
Children with   Congenital NS ( onset of nephrotic 
syndrome < 3 months of age ), Children with  steroid 
resistant nephrotic syndrome and  children known to have 
other associated  immunosuppressive diseases such as  
chronic kidney disease(CKD), chronic liver disease(CLD), 
congenital heart disease (CHD),Secondary nephrotic 
syndrome  like SLE, HSP  etc and those  parents/patients 
who will refuse to participate  were excluded from the 
study. The  following  variable  was  noted in the  study 
group as age, gender, clinical type of  nephrotc  
syndrome,vaccination schedule, AntiHBs   antibody titre 
(quantitative vaccine response  against hepatitis B and   
Clinical history noted including age of onset of 1st attack 
of nephrotic syndrome, duration of disease, number and 
type of relapse. Drug history  like  immunosuppressant 
and immunomodulating agent with dose and duration   was 
included.Vaccination   history  such as   EPI schedule 

in 30%, 29%, 24%  in 5,10,15 years of vaccination.Hepatitis 
B infection has plagued human kind since the beginning of 
the recorded history.Though HBV infection is a significant 
health problem around the world, fortunately it is one of the 
oncoviruses that is vaccine preventable. HB vaccine induces 
anti-HBs response that can prevent HBV infection. 
Prevention of primary infection by vaccination is an 
important strategy to decrease the risk of chronic HBV 
infection and its subsequent complications. Harpaz R (2000) 
Studies have shown that childhood vaccination significantly 
reduced the rate of chronic HBV infection. Various 
published studies have shown that seroprotection against 
hepatitis B observed after a routine immunization in 
children with nephrotic syndrome is lower than that of 
healthy children.In this study 75 children enrolled , of them 
4 patient  is  SRNS  and 71 patient  SSNS. Most of our 
patient received hepatitis B vaccination through EPI 
schedule  as hepatits B  included  in EPI in 2005.  Here we 
consider antiHBs titre >10 miu/ml  to be seroprotective 
which is  describe in our studies . Out of the 75 children  
enrolled in our study , 57.3% (42) patient   are sero negative 
and  42.7%(35) patient are seroprotective.We also found 
that majority of patient and healthy control  vaccinated 
according to EPI schedule.We found a significant 
association  between  different type of nephrotic syndrome  
and proportion of children who had seroprotective titre  
with the proportion of children  with seroprotective titre 
being higher  in SSNS 42.7% ( 66.7  vs 55.6 vs 20.7 %) 
with SRNS (o.oo%) respectively (p=0.001).And in 
comparison group 83.3% had significant antibody titre. 
Mantan et al.(2013) show that  among 75 cohort steroid 
sensitive and steroid resistant are 44% and 56% respectively  
and 36 patient (48% ) were seroprotected where 63.6 % in 
SSNS  patient and 35.7% in SRNS  subjects (Mantan et al. 
2013).Another study ( La manna et al 1992 )compared boys 
with SSNS(n=18) and controls (n=21) for their response to 
hepatis B vaccination  which shows 66% seroconversion 
against hepatitis B in SSNS subject compared to 100% 
among the control. Jafarzedah A et al (2005)  shows that 
after 10 years of primary vaccination  47.9% had  protective 
level of antibody  with geometric mean titre  68.12 iu/ml  
who were vaccinated at birth, with no gender difference.  
Agladioglu  et  al 2010  show that delaying in the  first dose  
of HB vaccine  until 2 month after birth  produce higher 
immune response  and provide longer term protection  
showing GMT for  antiHBs  were 95.00 & 379.51 iu/ml  
and rate more then 100 iu/ml  were 57.7 % & 94..9 % 
vaccinated compared in  0,2,9 month and 2,4,9 month 
group. Agakhani   A  et al(2011)  show that   in low 
hepatitis B endemic area ,vaccination in infant  protective 

(group I)    & 2.4.9 months  ( group II)  were analysed  14 
months of 3rd dose.GMT were  95.00 and 379.51 miu/ml 
and rate more then 100 miu/ml were 57.7 % & 94.9 %  
compared in two vaccination  group. Karaoglu L et al19 
showed that  immune response of 1-3 years child  to 
hepatitis B  vaccination  during infancy, 95% shows  high 
seroprotection  rate  and no difference  by sex, 
anthropometry, time  after 3rd dose and place of vaccine 
administered .  Teoharov et al19 show that    presence of 
immune memory and protection 5-15 years after the initial 
course of newborn immunization  with recombinant vaccine 
against hepatitis B. Gilca V20 et al show that  three dose of 
low dose (2.5microgram) recombinant Hep B vaccine  of 
8-10 years old children induce a 10 years long lasting 
immunity. Nese Saltoglu  et al21  show that three week 
hepatitis B vaccination  schedule (Day 0,10,21) provide 
immediate and protective immunity  within a short time  
compared to  the classic schedule (months 0,1,2 ) Duval B 
et al22 show that there is no significant diffrerence of 
protective antibody  titre  and long term immunogenecity of  
two recombinant hepatitis B     Yildiz  et al23 demonstrated  
41 children with SSNS and 30  control were vaccinated with 
hepatitis B and patient were divided into 3 subgroup : full 
dose steroid users, alternate day steroid users and steroid 
non user. Seroconversion rate was lower  in steroid users 
then nonusers at 6th (p=0.005) and 12th (p=0.036)  months. 
At the 15th month the seroconversion rate  was significantly 
lower in the full dose steroid users compared to the controls 
(p=0.009). In our  study children with initial episodes of 
nephrotic syndrome had significantly increased  
seroprotection  than relapse case ( 66.7% vs 36.9%) 
respectively. In treatment of NS, type of therapy  received 
significantly influenced the seroprotective titres. In  
nephrotic syndrome group  significant titre was present  in 
2-4 years post vaccinal  duration group which also declined 
after 9-10 years  post vaccinal duration  group and in healthy 
control group  significant titre was present  in 2-4 years post 
vaccinal  duration group which also declined gradually after 
increasing post vaccinal duration,mean antibody titre was 
declining  with the duration of post vaccination period  
which is not statistically  significant in both nephrotic 
syndrome group and control group. The cause of  this lower 
seroconversion  due to longer period  of  disease  and longer 
exposure of immunosuppressive therapy. Steroid therapy 
inhibit CD4 cell activity  which is necessary for optimal  
antibody response  and contribute to lower antibody titre. 
 Agakhani A et al (2011)  showed  that  in low hepatitis B 
endemic area,vaccination in infant  protective antibody titre  
which was 65% after 1 year of vaccine  gradually  decline  

https://doi.org/10.1186/s12887-018-1068-0
PMid:29510673 PMCid:PMC5840696 
8. Singh G, Chouhan R, Sidhu K. Maternal factors for 
Low Birth Weight Babies. Med. Journal Armed Forces 
India. 2009; 65: 10-12.
https://doi.org/10.1016/S0377-1237(09)80045-2
9. Coutinho PR, Cecatti JG, Surita FG, et al. Factors 
associated with low birth weight in a historical series of 
deliveries in campinas, brazil. Rev Assoc Med Bras. 
2009;55: 692-9
https://doi.org/10.1590/S0104-42302009000600013
PMid:20191223 
10. Rizvi SA, Hatcher J, Jehani, et al. Maternal risk 
factors associated with low birth weight in Karachi: a case 
control study. Eastern Mediterranean Health Journal. 
2007; 13: 1343-52.
https://doi.org/10.26719/2007.13.6.1343
PMid:18341184 
11. Anjum F, Javed T, Afzal MF, et al. Maternal risk 
factors associated with Low Birth Weight: A case control 
study. Annals. 2011; 17: 223-28. 
12. Pawar A, Kumar D. Maternal factors associated with 
low birth weight: a case control study in rural Kerala. Int J 
Community Med Public Health. 2017; 4: 3793-5.
https://doi.org/10.18203/2394-6040.ijcmph20174252
13. Khan MW, Arbab M, Murad M, et al. Study of factors 
affecting and causing Low Birth Weight. J. Sci. Res. 2014; 
6: 387-94.
https://doi.org/10.3329/jsr.v6i2.17090
14. Choudhary AK, Choudhary A, Tiwari SC, et al. 
Factors associated with low birth weight among newborns 
in an urban slum community in Bhopal. Indian J Public 
Health. 2013; 57:20-23.
https://doi.org/10.4103/0019-557X.111362
PMid:23649138 
15. Gebremedhin M, Ambaw F, Admassu E, et al. 
Maternal associated factors of low birth weight: a hospital 
based cross-sectional mixed study in Tigray, Northern 
Ethiopia. BMC Pregnancy and Childbirth. 2015; 15:2-8.
https://doi.org/10.1186/s12884-015-0658-1
PMid:26382941 PMCid:PMC4574616 
16. Deshmukh JS, Motghare DD, Zodpey SP, et al. Low 
birthweight and associated maternal factors in an urban 
area. Indian Pediatrics. 1998; 35:33-36. 
17. Mumbare SS, Maindarkar G, Darade R, et al. 
Maternal risk factors associated with term low birth 
weight neonates: A matched-pair case control study. 

Indian Pediatrics. 2012; 49:25-28.
https://doi.org/10.1007/s13312-012-0010-z
PMid:21719926 
18. Li YM, Chang TK. Maternal demographic and 
psychological factors associated with Low Birth Weight in 
Eastern Taiwan. Kaohsiung J Med Sci. 2005;21:502-7.
https://doi.org/10.1016/S1607-551X(09)70158-5
19. Loto OM, Ezechi OC, Kalu BKE, et al. Poor obstetric 
performance of teenagers: is it age- or quality of 
care-related? Journal of Obstetrics and Gynecology. 2004; 
24:395 -98.
https://doi.org/10.1080/01443610410001685529
PMid:15203579 
20. Anand K, Garg BS. A Study of Factors Affecting 
LBW. Indian Journal of Community Medicine. 2000; 25: 
4-6. 
21. Ndu IK, Edelu BO, Uwaezuoke S, Chinawa JC, 
Ubesie A. Maternal risk factors associated with low birth 
weight neonates: a multi-centre, cross-sectional study in a 
developing country. J Neonatal Biol. 2015; 4:190-4. 
22. Ronnenberg AG, Wood RJ, Wang X, et al. 
Preconception hemoglobin and ferritin concentrations are 
associated with pregnancy outcome in a prospective 
cohort of Chinese women. J Nutr. 2004; 134: 2586-9.
https://doi.org/10.1093/jn/134.10.2586
PMid:15465752 
23. Bernabé JV, Soriano T, Albaladejo R, et al. Risk 
factors for low birth weight: a review. Eur J Obstet & 
Gynecol and Reprod Biol. 2004; 116:3-15.
https://doi.org/10.1016/j.ejogrb.2004.03.007
PMid:15294360 
24. Landy HJ. The impact of maternal illness on the 
neonate. In: MacDonald M. G, Seshia M.M. K, Muttell 
M. D. eds: Neonatology Pathophysiology and 
management of the newborn. 6th edn. Lippincott Williams 
and Wilkins. Philadelphia, USA ;2005. 
25. Thorme PS, Borle AL, Naik JD, et al. Maternal risk 
factors determining birth weight of newborns: A tertiary 
care hospital-based study. Int J Recent Trends in Science 
& Technology. 2012; 5:3-8. 
26. Tshotetsi L, Dzikiti L, Hajison P, et al. Maternal 
factors contributing to low birth weight deliveries in 
Tshwane District, South Africa. PLoS ONE. 2019; 
14:1-13.
https://doi.org/10.1371/journal.pone.0213058
PMid:30822317 PMCid:PMC6396915

between two groups. But other studies found bad obstetric 
history as a significant contributory factor towards LBW 
babies8,20.  Perhaps genetic factors and socioeconomic 
factors were the reasons for this phenomenon leading to 
repeat adverse obstetric outcome.
In this current study primipara was significantly higher in 
case group than control group. Other studies also found 
primipara as a significant risk of delivering LBW babies 
12,21. Birth weight increase with parity up to 4-5 births but 
declines thereafter11 . This may be attributed to unprepared 
& inexperienced pregnancy in primipara20. 
Iron & folic acid supplementation was not found as a 
protective factor in this study Rizvi et al.10, Khan et al.13 
reported that intake of iron supplements during pregnancy 
have a protective effect with respect to LBW. Iron 
supplementation prevents anemia because the required 
amounts may not be supplied from dietary intake during 
this period. 
Anemia, hypertension and urinary tract infection were 
significantly higher in case group than control group. 
Substantial iron deficiency anemia is associated with an 
increased incidence of LBW. The mechanism by which 
anemia could produce this effect is unknown, but other 
nutrient deficiencies are important contributing factors16,22.  
Rizvi et al10 also stated a strong relationship between 
anemia and LBW. Coutinho et al.9 and Pawar et al12 found 
that hypertension is significantly associated with LBW. 
Hypertension in pregnancy may be associated with IUGR 
as a result of vasospasm which leads to a decrease in 
utero-placental perfusion23.  Preterm delivery can result 
from an attempt to save the life of the mother with severe 
pregnancy induced hypertension24. Acute or chronic 
infections such as urinary tract infection during pregnancy 
result in direct intrauterine growth restriction leading to 
LBW13. 
Exposure to smoking or tobacco, parental disharmony, 
marital separation, heavy physical work during pregnancy 
are not significant risk factors. But one study showed 
smoking during pregnancy leads to low birth weight. It 
may be due to decreased oxygen transport capacity of 
carboxyhemoglobin, vasoconstriction, decreased plasma 
volume, increased need for vitamin B12,23 In a study, heavy 
physical work was significantly associated with LBW25. 
This study showed that sex of the baby is not a risk factor 
& it is consistent with Choudhary et al.14 But Ndu et al.21, 
Tshotetsi et al.26 found incidence of LBW with a female 
preponderance. It is hypothesized that the activity of 
androgen causes difference, or genetic material on the Y 
chromosome carries genetic material for fetal growth. 
Preterm gestational age and multiple pregnancy was 
significantly higher in case group than control group. It is 

consistent with other studies15,25,26. 
Regarding univariate analysis primipara, anemia, 
hypertension and preterm delivery were significantly 
associated with LBW. In multivariate analysis, preterm 
delivery was significantly associated with LBW.
Conclusion:
In conclusion parity, anemia, hypertension, urinary tract 
infection, preterm delivery, multiple pregnancy was 
significantly associated with low birth weight compared to 
normal birth weight. Further studies can be undertaken by 
including large number of mothers & mothers delivering 
at home.  
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