
3.

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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Abstract
Introduction: Low birth weight (LBW) continues to remain a major public health problem worldwide. There are 
numerous factors contributing to LBW both maternal and fetal. The mortality of low birth weight can be reduced if the 
risk factors are detected early and managed by simple techniques. Objective: To identify the maternal and fetal 
factors associated with low birth weight. Materials and Methods: This case control study was conducted in 
Department of Pediatrics, Khulna Medical College& Hospital from January 2019 to June 2019. After delivery of the 
baby weight of the newborn was measured with digital weighing scale. Mothers of babies with birth weight <2500 gm 
were enrolled as cases and mothers of babies with birth weight ≥2500 gm were enrolled as controls. Results: Total 96 
mothers were enrolled in this study and 48 mothers in each group. All the information was recorded in a pretested 
questionnaire. Statistical analysis was done by SPSS. Primipara mother had 3.153 times more likely to deliver LBW 
baby. Patients having anemia had 3.316 times more likely to deliver LBW baby. Patients having hypertension had 
4.120 times more likely to deliver LBW baby. Preterm delivery had 28.927 times more likely to deliver LBW baby. 
Primipara, anemia, hypertension and preterm delivery were significantly associated with LBW. In multivariate 
analysis, preterm had 20.619 times more likely to deliver LBW. Conclusion: Primipara, anemia, hypertension and 
preterm delivery were significantly associated with LBW. 
Keywords: Neonatal mortality, Preterm delivery, Primipara.
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Introduction:
Low birth weight (LBW) is defined by World Health Organization 
(WHO) as birth weight less than 2,500 gm at birth, irrespective of the 
region, community or culture1.
LBW is a major public health problem worldwide especially in the 
developing countries. According to WHO, the prevalence of low birth 
weight is 15 .5 % globally & 96.5% of low birth weight infants are 
born in developing countries2.
Despite consistent efforts to improve the quality of maternal and child 
health, more than twenty million low birth-weight babies are born 
every year throughout the world. Though, the health situation of 
developing country has improved substantially over the years, the low 
birth-weight rate is still high3.
Regardless of gestational age, LBW is a multifaceted public health 
problem with significant individual and societal impact worldwide, 
especially in developing countries4. LBW infants are at a 
disproportionately higher risk of poor growth, and impaired 
psychomotor and cognitive development5. These LBW infants are also 
disadvantaged when they become adults, as they are more susceptible 
to hypertension, type 2 diabetes mellitus and coronary heart disease6. 
Considering the implications for child mortality significant reduction 
in prevalence of LBW is necessary to achieve Sustainable 
Developmental Goal (SDG) which is a major concern of health policy 
makers2.
Substantial research effort is needed to assess and identify the 
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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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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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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. 
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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 

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***

pediatrics. 1976; 13 ( 4) : 287-89. 
8. Alin, CA. "Estamation cholesterol by enzymatic method". 
Clinical Chemistry. 1974; 20:470.
https://doi.org/10.1093/clinchem/20.4.470
PMid:4818200 
9. Cohen, SL, Cramp, DG, Lewis, AD. 1980, The mechanism of 
hyperlipidemia in nephrotic syndrome. Role of low albumin and 
LCAT reaction. Clinical Chemistry Acta. 1980; 104:393-400.
https://doi.org/10.1016/0009-8981(80)90398-8
10. Zilleruelo, G, Hsia, SL, Michael. ' Persistence of serum lipid 
abnormalitiesin children with idiopathic nephrotic syndrome'. 
Journal of Paediatrics. 1984; 61:104.
https://doi.org/10.1016/S0022-3476(84)80590-9
11. Querfeld, U. "Should hyperlipidemia in children with 
nephrotic syndrome be treated?" Pediatric Nephrology. 1999; 
13(1): 77-84.
https://doi.org/10.1007/s004670050568
PMid:10100296 
12. Appel, GB, Blum, CB, Chien, S, . 1985, " The Hyperlipid-
emia the Nephrotic syndrome. Relation to plasma albumin 
concentration, oncotic pressure,and viscosity." The New England 
Journal of Medicine. 1985; 312(24):1544-1547.
https://doi.org/10.1056/NEJM198506133122404
PMid:3858668 
13. El-Tigani M A Ali, Hameida Mahmoud M Bushara, 
Mohamed B Abdelraheem. "Dyslipidemia among children with 
nephrotic syndrome in Sudan". Khartoum Medical Journal. 2016; 
06(03):915 - 922. 
14. Dennison, BA, Kikuchi, DA, Srinivasan, SR. 1990, "Serum 
total cholesterol screening for the detection of elevated low-densi-
ty lipoprotein in children and adolescents". The Bogalusa Heart 
Study : Pediatrics. 1990;85: 472-9.
https://doi.org/10.1542/peds.85.4.472
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present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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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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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. 
    

2022  Volume 34  Number 02108

Maternal & Fetal Factors in Relation to LBW                  Islam, et al.

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 

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***
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present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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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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Pregnancy related factors Case group
(n=48)

Control group
(n=48)

P value

n % %
Type  of pregnancy   

Wanted 41 85.4 42 87.5
0.500

Unwanted 7 14.6 6 12.5
Pregnancy weight gain

<6 kg 10 20.8 7 14.6
6-9 kg 24 50.0 20 41.7 0.318
>9 kg 14 29.2 21 43.8

Antenatal care
<3 8 16.7 5 10.4
3-5 27 56.3 30 62.5 0.654
>5 13 27.1 13 27.1

Bad obstetric history
Present 10 20.8 8 16.7

0.601
Absent 38 79.2 40 83.3

Parity
Primi para 32 66.7 16 33.3 0.001 

(significant)Multi para 16 33.3 32 66.7

Iron & folic acid 
supplementation       

Received 46 95.8 43 89.6
0.218

Not received 2 4.2 5 10.4

n

Complications Case group
(n=48)

Control group
(n=48)

P value

N % n %

Anemia                                   28 58.3 17 35.4 0.020
(significant)

Per vaginal bleeding 6 12.5 5 10.4 0.566

Hypertension 19 39.6 7 14.6 0.005
(significant)

Urinary tract infection 11 22.9 3 6.3 0.020
(significant)

Malaria 0 0.0 1 2.1 0.500

Febrile illness 8 16.7 7 14.6 0.500

Other factors Case group 
(n=48) 

Control group 
(n=48) 

P value 

N % n % 

Smoking or tobacco exposure 4 8.3 4 8.3 1.000 
Parental disharmony 5 10.4 0 0.0 0.071 
Parental separation 1 2.1 0 0.0 0.500 
Heavy physical work 13 27.1 18 37.5 0.191 
 

Fetal factors Case group
(n=48)

Control group
(n=48)

P value

N % n %
Infant sex

Male 26 54.2 22 45.8
0.270

Female 22 45.8 26 54.2
Gestational age 

Preterm (<37 weeks) 37 77.1 5 10.4 0.001
)

 

Term (≥37 weeks) 11 22.9 43 89.6

Multiple pregnancy
Present 10 20.8 3 6.3 0.035

(significant

)(significantAbsent 38 79.2 45 93.8 

  

 

 

 OR 95% Confidence 

Interval 

P value  

Lower Upper 

Primipara 3.153 1.134 8.764 0.028(  

Anemia 3.316 1.188 9.258 0.022(  

Hypertension 4.120 1.328 12.782 0.014(  

Urinary tract infection 4.035 0.849 19.179 0.079 
Preterm 28.927 9.207 90.888 0.001(  

Multiple pregnancy 2.339 0.486 11.269 0.289 
 

significant)
significant)
significant)

significant)

 OR 95% Confidence Interval P value  

Lower Upper

Primipara 2.325 0.745 7.255 0.146 
Anemia 3.075 0.970 9.752 0.056 
Hypertension 2.150 0.571 8.098 0.258 
Preterm 20.619 6.141 69.228 0.001(significant)  

 



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. 
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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 

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***
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present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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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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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 

Triglyceride (mg/dl)   
• IFRNS  (n=40)        272.0 ± 67.0        126.9 ± 40.8        <0.001***
• FRNS   (n=40)        372.5 ± 147.5      194.2 ± 62.5       <0.001***
• SDNS   (n=40)        331.4 ± 83.2        188.2 ± 56.3        <0.001***

LDL (mg/dl)   
• IFRNS  (n=40)       282.9 ± 88.7        115.8 ± 38.8        <0.001***
• FRNS   (n=40)         353.3 ± 100.5     153.2 ± 43.9        <0.001***
• SDNS   (n=40)        335.4 ± 87.5        141.2 ± 46.7        <0.001***
HDL (mg/dl)   
• IFRNS  (n=40)        52.6 ± 17.0        52.9 ± 18.3         0.923 ns

• FRNS   (n=40)        54.6 ± 17.9        48.9 ± 11.7         0.008**
• SDNS   (n=40)        56.8 ± 12.8         50.3 ± 14.4         0.007**

Paired t test was done to measure the level of significance
Table III shows comparison of lipid profile between active 
disease and remission of disease in each group of study 
subjects.There were significant differences between active 
disease and remission of disease in total cholesterol in each 
group. There were significant differences between active 
disease and remission of disease in triglyceride in each group. 
There were significant differences between active disease and 
remission of disease in LDL in each group.  There were signifi-
cant differences between active disease and remission of disease 
in HDL in FRNS and SDNS groups. 
Table IV: Comparison of mean serum albumin level in relapsing 
nephrotic syndrome during active disease and remission.

IFRNS              16.8 ± 8.8 33.8 ± 5.2        <0.001***
FRNS              15.1 ± 5.5 30.7 ± 4.1                        <0.001***
SDNS               14.5 ± 4.1  34.0 ± 3.8       <0.001***

Paired t test was done to measure the level of significance

Table IV shows   comparison of serum albumin between active 
disease and remission of disease.  The difference between serum 
albumin level during active disease and in remission was highly 
significant (P< 0.001) in each group of relapsing nephrotic 
syndrome. 
Discussion: 
This study analyzed fasting lipid profile of 120 ( 40 in each 
group) children with steroid sensitive idiopathic relapsing 
nephrotic syndrome (NS) during active disease and after one 
month of urinary remission. The current   study showed a male 
predominance with a male to female ratio 2.24:1. In this study, 
male patients were 69%, female 31%. Denison et al were also 
observed male predominance in their studies. Also found   male 
and female ratio 2:114 which was similar to present study.  
Balgopal et al15 and shah et al17  found 2-6 years were common 
age for childhood nephrotic syndrome, 60.6% and 61.7% 

respectively. Hyperlipidemia is an important feature of nephrot-
ic syndrome. Present study showed, significantly raised level of 
total cholesterol during active disease in each study group. 
Among groups which was statistically significant (p<0.001). 
During remission of nephrotic syndrome serum cholesterol 
became normal. Arije et al18 also observed raised  level serum 
cholesterol during active disease. Present study showed there 
was normal serum cholesterol after one month of urinary remis-
sion. Banarejee et al19 found elevated level of cholesterol even  
after remission of disease. In the present study there was signifi-
cantly raised   level of serum triglyceride (TG) during active 
disease in each study group, among groups which was statisti-
cally significant (p<0.001). Matsuda et al20 observed that some 
patients were normo triglyceridemic but others show a moder-
ate hypertriglyceridemic picture which although not uniformly 
expressed. Present study also showed serum triglyceride was 
persistently raised in the study subjects even after one month of 
urinary remission, more in FRNS and SDNS. Zilleurelo et al10 
also observed significantly persistent high level of TG in relaps-
ing nephrotic   syndrome even during remission. Adu E M 21 
also found elevated triglyceride during active disease and 
remained raised after remission of disease (P<0.05). Present 
study also showed low density lipoprotein (LDL) was signifi-
cantly elevated during active disease among study groups and 
remained raised even after one month of urinary remission of 
disease. LDL level was more raised in FRNS and SDNS, which 
was statistically significant among study groups ( p<0.003). 
Metha et al22 studied 22 cases of nephrotic syndrome and 
observed LDL level was elevated in 100% cases during active 
disease and remission. Chowdhury et al23 studied 25 cases of 
nephrotic syndrome reported that 96% cases had elevated level 
of cholesterol, 100% had raised LDL level. Present study 
showed mean serum high density lipoprotein (HDL) was within 
normal range during active disease and during remission in the 
study groups. All study subjects were on steroid therapy during 
remission. In this study, we can not evaluate  hyperlipidemia  
whether due to disease  or steroid. Alexander et al24 found that 
HDL was low in nephrotic syndrome and Appel et al12 and 
Joven et al.25 observed normal level of HDL during active 
disease and remission of disease. Hypoalbuminemia is an 
important finding of idiopathic relapsing   nephrotic syndrome 
in children due to loss of albumin in the urine.  Albumin   level  
decreases  during active disease and increases during remission 
of disease. In the present study, there was an inverse correlation 
between albumin and cholesterol, triglyceride and low density 
lipoprotein. Present study showed, there was significant 
difference of serum albumin in each group of study subjects 
during active and remission ( p<0.001). Thomas  et al26 found no 
correlation between the development of hyperlipidemia and   
hypoalbuminemia   and  postulated that the severity of hyperlip-
idemia is related to the amount of nephrotic kidney tissue 

Parameters     Mean ± SD               p value                  
   
a vs b                               <0.001***  
a vs c                                  0.046 *   
b vs c                                 0.169 ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 272.0 ± 67.0
FRNS (b) (n=40) 372.5 ± 147.5
SDNS (c) (n=40) 331.4 ± 83.2
Statistical analysis   
a vs b vs c                                               <0.001***
a vs b                                <0.001***
a vs c                                .039*
b vs c                                 .248 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 282.9 ± 88.7   
FRNS (b) (n=40) 353.3 ± 100.5   
SDNS (c) (n=40) 335.4 ± 87.5
Statistical analysis   
a vs b vs c                  0.003**
a vs b                     0.003**
a vs c                   0.038*
b vs c                    1.000 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.6 ± 17.0   
FRNS (b) (n=40) 54.6 ± 17.9   
SDNS (c) (n=40) 56.8 ± 12.8   
Statistical analysis   
a vs b vs c                  .505 ns

a vs b                                          1.000 ns

a vs c                                 0.730 ns

b vs c                                 1.000 ns

ANOVA test was done to measure the level of significance 
among groups and Bonferroni test between groups.
Table I showing comparison of lipid profiles among  groups and 
between groups during active disease. There were significant 
differences among groups and between IFRNS & FRNS and 
IFRNS & SDNS in total cholesterol during active disease but no 
significant difference between FRNS & SDNS.There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in triglyceride during active disease 
but no significant difference between FRNS & SDNS.  There 
were significant differences among groups, between IFRNS & 
FRNS and IFRNS & SDNS in LDL during active disease but no 
significant difference between FRNS & SDNS.  There were no 
significant differences among groups and between groups in 
HDL during active disease.
Table II: Comparison of lipid profile (Mean values) among study 
groups during remission (n=40 in each group).

Parameters       Mean ± SD  p value
Cholesterol (mg/dl)   
IFRNS (a) (n=40) 194.0 ± 44.0  
FRNS (b) (n=40) 236.8± 48.4  
SDNS (c) (n=40) 230.0 ± 55.7  
Statistical analysis   
a vs b vs c                 <0.001***
a vs b      0.001**

 
Parameters     Mean ± SD               p value

a vs c                          0.005**
b vs c                  1.000ns

Triglyceride (mg/dl)   
IFRNS (a) (n=40) 126.9 ± 40.8  
FRNS (b) (n=40) 194.2 ± 62.5  
SDNS (c) (n=40) 188.2 ± 56.3  
Statistical analysis   
a vs b vs c                    <0.001***
a vs b                              <0.001***
a vs c                              <0.001***
b vs c                   1.000 ns

LDL (mg/dl)   
IFRNS (a) (n=40) 115.8 ± 38.8  
FRNS (b) (n=40) 153.2 ± 43.9  
SDNS (c) (n=40) 141.2 ± 46.7  
Statistical analysis   
a vs b vs c                      0.001**
a vs b                  0.001**
a vs c                  0.030*
b vs c                                0.657 ns

HDL (mg/dl)   
IFRNS (a) (n=40) 52.9 ± 18.3  
FRNS (b) (n=40) 48.9 ± 11.7  
SDNS (c) (n=40) 50.3 ± 14.4  
Statistical analysis   
a vs b vs c                  0.476 ns

a vs b                  0.690 ns

a vs c                  1.000 ns

b vs c                  1.000 ns

ANOVA test was done to measure the level of significance 
among groups and  Bonferroni test between groups.
Table II showing comparison of  lipid profiles among groups 
and between groups during remission of disease. There were 
significant differences among groups and between IFRNS & 
FRNS and IFRNS & SDNS in total cholesterol during remission 
of disease but no significant difference between FRNS & 
SDNS.There were significant differences among groups and 
between IFRNS & FRNS and IFRNS & SDNS in triglyceride 
during remission of disease but no significant difference 
between FRNS & SDNS. There were significant differences 
among groups, between IFRNS & FRNS and IFRNS & SDNS 
in LDL during   remission of disease but no significant 
difference between FRNS & SDNS.There were no significant 
differences among groups and between groups in HDL during 
remission of disease.

Table III: Comparative analysis of serum Lipid profile (Mean 
values) during active disease and remission in each group of 
study subjects  (n=40 in each group)

Parameters               p value

Cholesterol (mg/dl)   
• IFRNS  (n=40)         388.9 ± 88.1            194.0 ± 44.0           <0.001***
• FRNS  (n=40)  481.1±108.7           236.8± 48.4            <0.001***
• SDNS  (n=40) 441.2 ± 86.2           230.0 ± 55.7           <0.001***

pediatrics. 1976; 13 ( 4) : 287-89. 
8. Alin, CA. "Estamation cholesterol by enzymatic method". 
Clinical Chemistry. 1974; 20:470.
https://doi.org/10.1093/clinchem/20.4.470
PMid:4818200 
9. Cohen, SL, Cramp, DG, Lewis, AD. 1980, The mechanism of 
hyperlipidemia in nephrotic syndrome. Role of low albumin and 
LCAT reaction. Clinical Chemistry Acta. 1980; 104:393-400.
https://doi.org/10.1016/0009-8981(80)90398-8
10. Zilleruelo, G, Hsia, SL, Michael. ' Persistence of serum lipid 
abnormalitiesin children with idiopathic nephrotic syndrome'. 
Journal of Paediatrics. 1984; 61:104.
https://doi.org/10.1016/S0022-3476(84)80590-9
11. Querfeld, U. "Should hyperlipidemia in children with 
nephrotic syndrome be treated?" Pediatric Nephrology. 1999; 
13(1): 77-84.
https://doi.org/10.1007/s004670050568
PMid:10100296 
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https://doi.org/10.1056/NEJM198506133122404
PMid:3858668 
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Mohamed B Abdelraheem. "Dyslipidemia among children with 
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total cholesterol screening for the detection of elevated low-densi-
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Study : Pediatrics. 1990;85: 472-9.
https://doi.org/10.1542/peds.85.4.472
PMid:2314959 
15.Vuong, TD, Stroes, ESG, Koolschijn, NW. 'Hypoalbumin-
emia increases lysophosphatidylcholine in low-density lipopro-
tein of normocholesterolemic subjects'. Kidney International. 
1999; 55: 1005-10.
https://doi.org/10.1046/j.1523-1755.1999.0550031005.x
PMid:10027937 
16. Beth, A, Vogt, Ellis, D, Avner. Nephrotic syndrome". In: 
Behrman, RE, Kliegman RM, Jenson HB, (eds), Nelson 
Textbook of Pediatrics. 17th ed. Philadelphia: WB Saunders 
Company. 2004:1753-7. 
17. Betkerur, Shah. "Nephrotic syndrome in childhood". Indian 
Journal of Medical Association.1969; 52:215-8. 
18. Arije, A, Erasmus, RT and Anjorin, SA. "plasma lipids and 
lipoprotein cholesterol distribution in nephrotic syndrome 
patients during short term high dose steroid treatment" Central 
African journal of medicine. 1993;39(10): 211-5. 
 

present. Thomas  et al26 found inverse correlation between 
serum cholesterol and albumin. Hypoalbuminemia causes 
hyperlipidemia. Mallik et al.27 observed a direct correlation 
between serum albumin and HDL. When albumin was low the 
HDL was also low.
Conclusion:
The present study concluded that hyperlipidemia were associat-
ed with childhood idiopathic nephrotic syndrome during active 
disease. Serum cholesterol, triglyceride and low density 
lipoprotein   were   elevated during active disease. Serum 
cholesterol   became normal after one month of urinary remis-
sion but triglyceride and LDL level remained elevated even 
after one month of urinary remission. Serum cholesterol, 
triglyceride and low density lipoprotein were more elevated in 
FRNS and SDNS during active disease, probably due to 
frequent attack of disease and  use of steroid. High density 
lipoprotein  remained within normal range in both active 
disease and during remission .
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lowering drugs , Patients who do not follow the dietary advice, 
Secondary nephrotic syndrome  like SLE, HSP  etc and those  
parents/patients who refused to participate  were excluded from 
the study.  
The  following  variable  was  noted in the  study group as a. 
Demographic variable: i) Age  and   ii) gender Both male and 
female patients. b. Biochemical varibles: i) Serum Total Choles-
terol (CH) ii) Serum Triglyceride (TG) iii) Serum Low Density 
Lipoprotein (LDL) iv) Serum High Density Lipoprotein (HDL) 
v) Serum Albumin vi) Serum creatinine vii) 24 hours Urinary 
Total protein (UTP) and  clinical type of  nephrotc  syndrome,   
Clinical history was noted including age of onset of 1st attack of 
nephrotic syndrome , duration of disease , number and type of 
relapse. On follow up (after one month of remission) complete 
blood count, urine for routine and microscopic examination, 
serum albumin, spot urinary protein creatinine ratio, serum 
fasting lipid profile, were evaluated during remission of disease. 
After  taking  informed written consent,   6 ml  of  venous blood  
collected from each patient, the sample  divided into two-  sample  
of 3 ml each. One sample for  determining  biochemical parameter 
&   other sample  used to determine  serum lipid profile. The 
patents were followed up after one month of remission. Proper 
dietary history, physical examination and fasting lipid profile was 
done in all group (IFRNS; FRNS and SDNS). After collection, all 
the data were cheeked and edited. Then data were entered into 
computer with the help of software SPSS for windows 
programmed version 16. After frequency run, data were cleaned 
and frequencies were cheeked. An analysis plan was developed 
keeping in view with the objectives of the study. Chi-square, 
paired t-test and ANOVA test was done whenever required. 
Proportion was expressed as percentage and between groups 
comparison of fasting lipid profile was done expressed with p 
value. p value<0.05 was statistically significant. Prior to 
commencement of this  the research,  protocol was approved by 
the Instititional review board (IRB). Study procedure was ellabo-
rated to guardian in easily understandable  local language and 
written consent from guardians  of patient were obtained.
Results: 
A total of 120 children with nephritic syndrome of both male and 
female included in this study. Maximum patients were in age 
groups 5 – 10 years in all three groups. In the present study, most 
of the patients were of 5-10 year (53.2%) age group followed by 
2-5 years age group (30.8%) and more than 10years age group 
25%. Among 120 patients male were 83 (69.2%) and female were 
37 (30.8%). Male female ratio was 2.24 : 1. Male were predomi-
nant than female in each groups. Male female ratios were 2.07:1, 
1.85:1 and 3.0:1 in IFRNS, FRNS and SDNS groups respectively.
Table   I: Comparison of lipid profile ( Mean values)  among 
different groups of study subjects during active disease  (n=40 in 
each group).`

Parameters      Mean ± SD                     p value

Cholesterol (mg/dl)
IFRNS (a) (n=40) 388.9 ± 88.1
FRNS (b) (n=40) 481.1±108.7
SDNS (c) (n=40)     441.2±86.2
Statistical analysis
a vs b vs c                                      <0.001*** 

recognized as a frequent metabolic abnormality in patients with 
nephrotic syndrome, having first been documented in 19177. 
Hyperlipidemia is an important characteristic of idiopathic 
nephrotic syndrome in children. Hyperlipidemia occurs as a 
results of increase hepatic synthesis of lipoprotein due to 
hypoalbuminemia and decreased catabolism of individual lipid 
fraction due to loss of lipoprotein lipase and lipoprotein lipase 
receptor and due to drugs used (steroid, cyclosporine, tacrolim-
us) in the treatment of nephrotic syndrome. Hyperlipidemia is 
usually observed during the active phase of the disease and 
disappear with resolution of proteinuria3. The plasma concentra-
tions of total cholesterol (CH), triglyceride (TG), low density 
lipoprotein (LDL), very low density lipoprotein (VLDL), 
apolipoprotein-b and lipoprotein(a) are increased during active 
phase of the disease. High density lipoprotein (HDL) has been 
reported as low8 , normal   or elevated10 during active disease. 
Persistent hyperlipidemia after remission can be found in 
frequent relapse nephrotic syndrome and steroid resistant 
nephrotic syndrome11 . Elevated plasma lipids are potential risk 
factors for premature atherosclerosis and progression of glomer-
ular injury6. Hyperlipidemia is also responsible for cardiovascu-
lar disease and progressive glomerular damage leading to renal 
failure12. The persistence and severity of lipid changes in serum 
correlates well with the duration and frequency of the relapses, 
even during the remission which leads to increased risk of 
atherosclerosis in later life and the development of progressive 
renal injury13. Hence close monitoring of lipid levels during 
remission of nephrotic syndrome is necessary to select high risk 
patients. The intensity of hyperlipidemia is usually related to the 
severity of proteinuria and hypoalbuminemia14. Hyperlipidemia 
may be possible to control by using lipid lowering drugs15. 
Lipoproteins play an important role in the transport of plasma 
lipids, their increase or alteration in various fractions may be 
responsible for hypercholesterolemia in nephrotic syndrome. In 
addition to these quantitative changes, the lipoprotein composi-
tion is markedly changed, with a higher ratio of cholesterol to 
triglycerides in the (apo-B containing) lipoproteins and an 
increase in the proportion of cholesterol, cholesterol ester, and 
phospholipids compared with proteins.

Materials and Methods:
This is a  Prospective observational  study  conducted in  the 
Department of Paediatric Nephrology, BSMMU, Dhaka from 
December 2014 to December 2015.One hundred twenty(120) 
children  with steroid sensitive  nephrotic  syndrome of both 
sexes  between  age group  of 2-18 years  (both  admitted  and  
attended in the OPD ) were included. During study period 
whose parents agreed to participate(by written informed 
consent ) and who met  the inclusion criteria were enrolled. For 
incidence of disease 80% with 95%  confidence interval & 
precision of 10%, we needed a  sample  size of   345 children. 
Due to financial constrain and short duration of study period 120 
patients were taken in this study.Children  aged 2-18 years of 
both sexes having nephrotic syndrome  of 1st  episode  and  
relapse- Infrequent relapse nephritic syndrome (IFRNS) and 
frequent relapse nephritic syndrome (FRNS). Steroid dependent 
nephritic syndrome(SDNS),Children with Congenital NS (onset 
of nephrotic syndrome < 3 months of age), Children with  
steroid resistant nephrotic syndrome , Children already on lipid 
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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.


