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Abstract

Background: The novel corona virus disease 2019 (COVID-19) is major public health issue. It is
the most significant global health challenge in the world. Biomarkers play a significant role to
detect the severity of COVID-19 infection in the perspective of management of the patients.

Aim and objective: We aimed to assess the association between the levels of C-Reactive Protein
and D-dimer in COVID-19 patients.

Methods: This cross-sectional study was conducted in the department of Pathology and
department of Microbiology GMCH, Khulna. 152 patients with SARS-CoV-2 (COVID -19) positive
patients were enrolled in this study. C-reactive protein and D-dimer levels are measured in the
laboratory of Pathology department, GMCH, Khulna. All statistical computations were performed
by using window-based computer software devised with Statistical Packages for Social Sciences
(IBM SPSS Statistics 21 version).

Results: In this study CRP level was found of mean value of 62.84+ 44.64 mg/L with a range
of 1.40-195.20 mg/L. It was normal in 21 (13.8%) patients and increased in in 131 patients
(86.2 %). The mean value of D-dimer was 2.48 + 02.20 mg/ L with a range of 0.10-9.35 mg/L. D-
dimer was normal in 26 (17.1%) patients, whereas it was increased in 126 patients (82.9 %). We
performed Pearson’s correlation-coefficient (r) test to compare the association between the levels
of CRP with D-dimer in COVID-19 positive patients. There was moderately positive and significant
correlation (r = +0.647, p <0.05) between the levels of CRP and D-dimer.

Conclusion: There was statistically significant correlation between the levels of serum CRP with
D-dimer in COVID-19 positive patients. These two biomarkers can be used to assess the severity
in patients with COVID-19 positive with thrombotic disorder for reduction of morbidity and mortality
of COVID positive patients.
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Introduction: significant global health challenge which has
In recent era, the novel corona virus disease devastated the world.? This novel member of
2019 (COVID-19) has become one of the life- human corona virus was first identified in

threatening pandemics.! It is the most Wuhan, China in December, 2019.
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International Committee on Taxonomy of
Viruses (ICTV) designated it as severe acute
respiratory syndrome corona virus 2 (SARS-
CoV-2).3 According to WHO, 500,186,525
confirmed cases were detected till to date.
Among them 6,190,349 were confirmed death.*
Therefore the COVID-19 pandemic is a principal
concern to nations worldwide,® The major group
of patients with COVID-19 represents with mild
influenza-like symptoms or may remain
asymptomatic while others develop severe
pneumonia, acute respiratory distress
syndrome (ARDS), multi-organ failure and even
death.® Due to this major asymptomatic group
it is of utmost importance to identify the risk
factors and laboratory parameters to identify
patients.>7

High-sensitive cardiac troponin, creatinine,
aspartate aminotransferase (AST),
procalcitonin, lactate dehydrogenase, CRP,
lymphocyte count, interleukin 6 (IL-6) and D-
dimer concentrations are increased in COVID-
19 patients. Among these parameters, serum
CRP concentration is crucial that strongly
correlates with the severity of COVID-19
infection.8 In COVID-19 infected patient
excessive inflammation is considered to be the
main cause of critical illness and death.
Systemic inflammatory response occurs which
can be evident by raised C-reactive protein
level.? C-reactive protein is an acute phase
protein, synthesized by the liver in response to
cytokine (such as IL-6, TNF-a).10 A cytokine
response storm (CRS) is provoked in COVID
associated pneumonia which stimulates
hepatocyte to produce CRP. In this context CRP
is a sensitive index to evaluate the inflammation
associated tissue injury in COVID patients.!!
The average level of CRP in the blood is less
than 10.0 mg/L. However, it rises within 6- 8
hours at the initial stage and reaches to its peak
within 48 hours as the diseases progress.2

D-dimer is considered as the reliable marker to
define hemostatic abnormalities in COVID 19
patients.!? D-dimers are multiple peptide
fragments which is produced as a result of
degradation of crosslinked fibrin.13 The level is
increased in hypercoagulable state and
fibrinolytic disorders. SARS-CoV-2 infection
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activates the coagulation cascade which is
associated with a hypercoagulable state.!* Any
processes that involve production and
breakdown of fibrin cause an elevation in D-
dimer levels.* Moreover macrophages also
contribute to elevate D-dimer level in COVID-19
patients. As macrophages produce plasmin in
fibrin thrombi, whose ultimate fate is degradation
of fibrin into D-dimer. 1> The normal value of D-
dimer in blood is less than 0.50 mg/L. However,
this value may be increased in complications
caused by COVID-19 such as pneumonia. Thus,
CRP and D-dimer level may act as potential
biomarkers to represent the severity of disease
as well as can be used to evaluate the response
to treatment. 1°

Bangladesh represents the eighth among the
most populated countries in the world with a
population of 161 million. 17 The country has
faced nearly 3,75, 870 SARS-CoV-2 cases till
oth October 2020 and 5,477 death occurs due
to covid (https:/ /iedcr.gov.bd/).18 Screening of
this large population with RT-PCR or ICT based
technique is a challenging task.!® In hospital
indistinguishable respiratory symptoms poses
a challenge of ensuring the identification and
isolation of potential cases of COVID-19.20 CRP
and D-dimer not only help to assess the disease
severity of COVID-19 patients they can also help
to identify the suspected group of COVID-19
patients in hospital.”-21 There are limited
studies regarding potential association between
CRP and D-Dimer concentration in COVID-19
patients in Khulna region, Bangladesh.
Therefore, the aim of this study is to explore
the association between CRP and D-dimer
concentrations in patients with COVID-19 who
were hospitalized in a tertiary healthcare system
in Khulna, Bangladesh.

Methodology:

This cross-sectional study was conducted at the
Department of Pathology, in collaboration with
Department of Microbiology, Gazi Medical
College Hospital (GMCH), Khulna over a period
of six months from April to October, 2021. 152
COVID-19 patients who admitted in the Gazi
Medical College Hospital, Khulna were enrolled
by random sampling in the study. Within this
period samples were assessed for SARS-CoV-2
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RNA by real-time reverse transcription
polymerase chain reaction (rRT-PCR) assay in
the department of Microbiology, GMCH. All
laboratory investigations were carried in the
department of pathology, GMCH. Demographic
and clinical profile of every patient were
collected from patient’s files.

Inclusion criteria:
i. Patients above the age of 18 years of both
genders.

ii. rRT-PCR for SARS-CoV-2 (COVID -19)
positive patients and

iii. Patients whose investigations were done
from Pathology and Microbiology
department, GMCH, Khulna.

Exclusion criteria:
i. Patients below the age of 18 years

ii. Suspected co-infection

iii. Covid-19 with pregnancy, trauma, liver
disease, heart disease, sepsis or recent
surgery

Statistical Analysis:

All statistical computations were performed by
using window-based computer software devised
with Statistical Packages for Social Sciences
(IBM SPSS Statistics 21 version). In the study
continuous data were expressed as means and
standard deviations. Categorical data were
expressed as numbers and percentages. The
relationship among biomarkers was assessed
using Pearson correlation coefficient test. For
all statistical analysis we considered p value <
0.05 as statistically significant.

Results:

A total of 152 patients with COVID-19 were
enrolled in this study. In this study all SARS-
CoV-2 patients were confirmed by real-time
reverse transcription polymerase chain reaction
(rRT-PCR).

Figure 01 showed that 54% was male and 46%
was female. The ratio was 1.7:1. Out of which

male were 82 and female were 70. Male
predominance was observed in the study.
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Figure 1: Gender distribution of COVID-19
patients (n=152)

Table-I
Mean value, Standard Deviation and range of
Age (years), CRP (mg/L) and D-dimer (mg/L)
level among patients with COVID-19 patients

(n=152)
Mean Standard Range
Deviation
Age 55.91 16.34 19-90
CRP 62.84 44.64 1.40-195.20
D-dimer 2.4809 2.20574 0.10-9.35

Table 1 showed that mean value of age, CRP
and D-dimer of COVID- 19 patients were 55.91
*+ 16.34 (meant SD) years with a range of 19-
90 years, 62. 84+ 44.64 mg/L with a range of
1.40-195.20 mg/L and 2.48 £ 02.20 mg/L with
a range of 0.10-9.35 mg/L respectively.

Table-II
Laboratory findings of CRP and D-dimer levels
of COVID-19 patients (n=152)

No of patients Percentage
CRP<10 21 13.8%
CRP>10 131 86.2%
D-dimer <0.5 26 17.1%
D-dimer >0.5 126 82.9%

In table II CRP level was normal (10.0<mg/L)
in 21 (13.8%) patients and increased in (¢”10.0
mg/L) in 131 patients (86.2 %). D-dimer level
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was normal (<0.5 mg/L) in 26 (17.1%) patients,
whereas it was increased in (€”0.5 mg/L) in 126
(82.9%) patients.
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Figure 2: Correlation between serum CRP and
D-dimer level (n=152)

In figure 02 positive and moderately significant
correlation (r = + 0.647, p <0.05) was found
between serum CRP and D-dimer level. Serum
D-dimer and CRP concentrations were
measured in 152 covid patients and expressed
as mg/L.

Discussion:

The cross-sectional study was conducted in the
department of Pathology in collaboration with
department of Microbiology, Gazi Medical
College & Hospital, Khulna. In this study, we
investigated 152 Covid-19 patients who fulfilled
the inclusion criteria of the study.

In this study, out of 152 patients of COVID-19,
male patients were 82 and female patients were
70. Gender distribution of overall patients
showed 54% male and 46% female. Male and
female ratio was 1.7:1. In another study
conducted by Barek Md. A. et al. in non-severe
cases of COVID patients the males were 53.04%
and 46.6 % were female which is similar with
our study, however, in severe cases of covid
patients, males were 62.83% and females were
37.17% .22 In our study male predominance was
observed in the study population, which was
consistent with the study of Noman et al. in
which 71% were male and 29% were female
patients.?3 The study of Wang G et al. expressed
that 62.5% were male in their aggravated
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patients.® In the study of Poudel et al. 113
(62.1%) were male and 69 (37.9%) were female
among their 182 enrolled patient.1®

In our study, the mean (+ SD) age of patients
was 55.91 + 16.34 years with a range of 19- 90
years. Wang G et al. also observed that the
median age of their study population was 54
years with a range of (35-68) years.8 Poudel e
al. showed that the mean age of their enrolled
patients was 58.16 years (£15.65 years) in their
studies.!® The study of Chowdhury SN et al.
expressed that mean age of their studied
population was 53.5 £ 10.1 years which is
consistent with our study.?*

Regarding CRP level, mean CRP value was found
62.84+ 44.64 mg/L with a range of 1.40-195.20
mg/L. In this study the cut off value of CRP
was considered as <10.0 mg/L. It was normal
(<10.0 mg/L) in 21 (13.8%) patients, whereas
increased in (€”10.0 mg/L) in 131 patients (86.2
%) which is consistent with other studies.?-14.22
Wang G et al. states that many COVID-19
patients in their study had raised CRP levels,
which was significantly higher in aggravated
cases than nonsevere patients.8 Moreover in the
study of Koozi et al. the standardized mortality
ratio (SMR) of their patients was higher in the
high CRP group (P = .001).25 The CRP levels
also correlated with ICU and hospital LOS
(length of stay) in survivors (P<0.001 and
P=0.002).2%

Analysis of D-dimer study showed that mean
value of D-dimer was 2.48 + 02.20 mg/L with a
range of 0.10-9.35 mg/L. The cut off value of
D-dimer was considered as <0.5 mg/L. D-dimer
was normal (<0.5 mg/L) in 26 (17.1%) patients
and increased in (€”0.5 mg/L) in 126 patients
(82.9 %). In other studies, D-dimer level has
been markedly increased in COVID-19 patients
which was in accordance with our studiy.?2°
Debi et al. expressed that, the concentration of
D-dimer level was comparatively higher in
diabetic patients suffering from COVID-19
[Standard mean difference was 0.32 mg/L, 95%
CI (0.17-0.47) mg/L, p-value < 0.0001.2 Poudel
et al. showed that the mean value of D-dimer
among COVID patients who died was 3.208 ig/
ml (+2.613 ig/ml). This is a highly statistically
significant difference (p< 0.001, independent
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samples T-test). They concluded that, D-dimer
value on admission was an accurate and
inexpensive biomarker for predicting COVID-
19 prognosis and mortality of the patients.1©

We performed Pearson’s correlation-coefficient
(r) test to compare the association between the
levels of CRP with D-dimer in covid-19 positive
patients. We observed that the level of D-dimer
was increased with the level of CRP. There was
moderately positive and significant correlation
between the levels of CRP and D-dimer.
Pearson’s correlation coefficient was r = +0.647,
p <0.05. A study conducted by Qi X et al.
observed that there was significant and positive
correlation between CRP and D-dimer levels (r=
+ 0.535, p< 0.0001).27 On the contrary,
Sukrisman L et al. observed a significant but
weakly positive correlation between D-dimer
and CRP (r = + 0.327; p < 0.001).28 Other study
conducted by Debi H et al. reported that
pearson’s correlation analysis was positive
between the CRP and D-Dimer and age of
COVID-19 diabetic and non-diabetic patients.2
Poudel A et al. also expressed that CRP levels
were increased with high D- dimer values which
was statistically significant among diseased
cases of COVID-19.!%Limitations:

The study has some limitations. Other
important biomarkers were not assessed in this
study. Moreover, this study was conducted in
only tertiary level hospital, not primary level.
For this it may not reveal the real scenario.

Conclusion:

COVID-19 is a serious health issue with clinical
features which may differ with age and presence
of co-morbidities. Biomarkers will play a critical
role in early diagnosis, prognosis of disease as
well as management of the patients. Our study
revealed that there was statistically significant
correlation between the levels of serum CRP
with D-dimer in COVID-19 positive patients.
These two biomarkers are good indicator to
assess the severity in patients with Covid-19
positive with thrombotic disorder. Moreover,
raised levels of CRP can determine the
thrombotic disorder of Covid patients at early
stage as this level correlates with the level of
D-dimer. Thus, increased CRP and D-dimer

Rahman T et al

level suggest early initiation of treatment for
reduction of morbidity and mortality of COVID
positive patients.

Acknowledgement:

Authors of this study are thankful to the
authority of the Department of Pathology and
the Department of Microbiology, Gazi Medical
College & Hospital, Khulna for their nice
cooperation during sample collection and
laboratory procedure.

Conflict of interest:
None declared.

References:

1. Ullah W, Thalambedu N, Haqga S, et al. Predictability
of CRP and D-Dimer levels for in-hospital outcomes
and mortality of COVID-19. Journal Of Community
Hospital Internal Medicine Perspectives 2020;
10(5):402-408.

2. Debi H, Itu ZT, Amin MT, Hussain F, Salim Hossain
MS. Association of serum C-reactive protein (CRP)
and D-dimer concentration on the severity of COVID-
19 cases with or without diabetes: a systematic review
and metaanalysis. Expert Review Of Endocrinology
& Metabolism 2022; 17(1):83-93.

3. Yu B, Li X, Chen J et al. Evaluation of variation in
D-dimer levels among COVID-19 and bacterial
pneumonia: a retrospective analysis. J Thromb
Thrombolysis 2020; 50:548-557.

4. WHO COVID-19 Dashboard. Geneva: World Health
Organization, 2020.

5. Luo X, Zhou W, Yan X, Guo T, Wang B, Xia H, Ye L,
Xiong J, Jiang Z, Liu Y, Zhang B, Yang W. Prognostic
value of C-reactive protein in patients with COVID-
19. Clin Infect Dis 2020;71: 2174-2179.

6. Huang I, Pranata R, Lim MA, Oehadian A, Bachti
Alisjahbana B. C-reactive protein, procalcitonin, D-
dimer, and ferritin in severe coronavirus disease-
2019: a meta-analysis. Therapeutic Advances in
Respiratory Disease 2020; 14:1-14.

7. GaoY,LiT,Han M, Li X, Wu D, XuY, Zhu, Liu Y,
Wang X, Wang L. Diagnostic utility of clinical
laboratory data determinations for patients with the
severe COVID-19. J Med Virol 2020; 92:791-796.

8. Wang G, Wu C, Zhang Q, et al. C-Reactive Protein
Level May Predict the Risk of COVID19 Aggravation.
Open Forum Infectious Diseases 2020; 7(5):153.

9. Smilowitz NR, Kunichoff D, Garshick M. et al., C-
reactive protein and clinical outcomes in patients with
COVID-19. European Heart Journal. 2021 June;
42(23): 2270-2279.

61



J Dhaka Med Coll.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

62

Lentner J, Adams T, Knutson V. et al., C-reactive
protein levels associated with COVID-19 outcomes
in the United States. J Osteopath Med. 2021; 121(12):
869-873.

Luan Y-y, Yin C-h and Yao Y-m. Update Advances
on C-Reactive Protein in COVID-19 and

Thachil J, Cushman M, Srivastava A. A proposal for
staging COVID-19 coagulopathy. Res Pract Thromb
Haemost. 2020; 4(5):731-7360ther Viral Infections.
Front. Immunol. 2021; 12:720363.

Sarkar M, Madabhavi I V, Quy P N, Govindagoudar
M B. COVID-19 and coagulopathy. Clin Respir J.
2021 December; 15(12):1259-1274.

Soni M, Gopalakrishnan R, Vaishya R, Prabu P. D-
dimer level is a useful predictor for mortality in
patients with COVID-19: Analysis of 483 cases.
Diabetes & Metabolic Syndrome: Clinical Research
& Reviews 2020; 14 (6) 2245-2249.

Samprathi, M., & Jayashree, M. Biomarkers in
COVID-19: An Up-To-Date Review. Frontiers in
pediatrics. 2021 Mar 30; 8:607647.

Poudel A, Poudel Y, Adhikari A. et al, D-dimer as a
biomarker for assessment of COVID-19 prognosis:
D-dimer levels on admission and its role in predicting
disease outcome in hospitalized patients with COVID-
19. 2021 Aug 26; 16(8): €0256744.

DESA World population prospects 2019: Highlights
United Nations Department for Economic and Social
Affairs, New York (2019).

Mannan A, Mehedi HMH, Chy NUHA, Qayum MO,
Akter F, Rob MA, Biswas P, Hossain S, Ayub M. A
multi-centre, cross-sectional study on coronavirus
disease 2019 in Bangladesh: clinical epidemiology
and short-term outcomes in recovered individuals.
New Microbes New Infect. 2021 Mar; 40:100838. doi:
10.1016/j.nmni.2021.100838. Epub 2021 Jan 8.
PMID: 33520252; PMCID: PMC7834423.

Teymouri M, Mollazadeh S, Mortazavi H, Naderi
Ghale-Noie Z, Keyvani V, Aghababaei F, Hamblin MR,
Abbaszadeh-Goudarzi G, Pourghadamyari H,
Hashemian SMR, Mirzaei H. Recent advances and
challenges of RT-PCR tests for the diagnosis of
COVID-19. Pathol Res Pract. 2021 May; 221:153443.
doi: 10.1016/j.prp.2021.153443. Epub 2021 Apr 14.
PMID: 33930607; PMCID: PMC8045416.

Wee LE, Fua TP, Chua YY, Ho AFW, Sim XYJ,
Conceicao EP, Venkatachalam I, Tan KB, Tan BH.
Containing COVID-19 in the Emergency Department:

21.

22.

23.

24.

25.

26.

27.

28.

Vol. 32, No. 1. April, 2023

The Role of Improved Case Detection and Segregation
of Suspect Cases. Acad Emerg Med. 2020
May;27(5):379-387. doi: 10.1111/acem.13984. Epub
2020 May 11. PMID: 32281231; PMCID:
PMC7262126.

LiuF, LiL, Xu M, Wu J, Luo D, Zhu Y, Li B, Song X,
Zhou X. Prognostic value of interleukin-6, C-reactive
protein, and procalcitonin in patients with COVID-
19. J Clin Virol. 2020 Jun; 127:104370. doi:
10.1016/j.jcv.2020.104370. Epub 2020 Apr 14.
PMID: 32344321; PMCID: PMC7194648.) ok

Barek M A, Aziz M A, Islam M S. Impact of age, sex,
comorbidities and clinical symptoms on the severity
of COVID-19 cases: A meta-analysis with 55 studies
and 10014 cases. Heliyon. 2020 Dec; 6(12): e05684.
doi: 10.1016/j.heliyon. 2020.e05684. Epub 2020 Dec
15. PMID: 33344791; PMCID: PMC7737518.

Al Noman, A., Islam, M.S., Sana, S. et al. A review of
the genome, epidemiology, clinical features,
prevention, and treatment scenario of COVID-19:
Bangladesh aspects. Egypt J Bronchol 15, 8 (2021).
https://doi.org/10.1186/s43168-021-00053-2

Chowdhury SN, Islam MN, Roshed MM, Hossain MM,
Salahuddin G. Laboratory parameters of COVID-19
patients in Khulna, Bangladesh. Bang Med J Khulna
2020; 53: 13-16.

Koozi H, Lengquist M, Frigyesi A. C-reactive protein
as a prognostic factor in intensive care admissions
for sepsis: A Swedish multicenter study. J Crit Care.
2020 Apr; 56:73-79.

Sadeghi-Haddad-Zavareh M, Bayani M, Shokri M. et
al., C-Reactive Protein as a Prognostic Indicator
inCOVID-19 Patients. Interdiscip Perspect Infect Dis.
2021 Apr; 23; 2021:5557582.

Qi X, Kong H, Ding W, Wu C, Ji N, Huang M, Li T,
Wang X, WenJ, Wu W, Wu M, Huang C, LiY, Liu Y,
Tang J. Abnormal Coagulation Function of Patients
With COVID-19 Is Significantly Related to
Hypocalcemia and Severe Inflammation. Front Med
(Lausanne). 2021 Jun 16; 8:638194. doi: 10.3389/
fmed.2021.638194. PMID: 34222271; PMCID:
PMC8242574.

Lugyanti Sukrisman and Robert Sinto R. Coagulation
profile and correlation between D-dimer, inflammatory
markers, and COVID-19 severity in an Indonesian
national referral hospital. Journal of International
Medical Research. 202;49(11) 1-11. http:/ /dx.doi.org/
10.1177/03000605211059939.-0k



