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ABSTRACT

Background: Corona virus disease is caused by SARS-CoV-2. This pandemic has affected over 200 countries. Most of the
patients are asymptomatic. The disease is usually mild but in approximately 14% of patients it worsens to severe respiratory
impairment and admission to ICU. Different tests in laboratories have been used to assess severity and prognosis of severely
sick Covid-19 patients in addition to clinical and radiological findings.

Aim: To study pattern of Hs- CRP, Ferritin and D-Dimers in Covid-19 patients admitted in Mayo Hospital/ KEMU

Duration: June 2020 to October, 2020.

Methods: It was a descriptive study conducted in Central Diagnostic Laboratory (CDL) of Mayo Hospital/ KEMU, Lahore on
1474 Covid-19 patients. All samples of the Covid-19 patients sent to CDL of Mayo hospital/ KEMU Lahore for D-Dimers, Hs CRP
and Ferritin levels were included in the study. The results and other relevant information were recorded on proforma. The
collected data was analyzed by SPSS 23.Quantitative variables like age was presented as mean + SD. Qualitative variables like
gender, single, double or triple parameter abnormalities were presented as frequency and percentage.

Results: Out of total 1474, 958(65%) samples were of male and 516(35%) were of female patients. Mean age+ SD was50.6+4.2
years. The percentage of abnormal Hs CRP, D Dimers and ferritin was 1386(94%), 1312(89%) and 1135(77%) respectively.
The mean+SD value for HsSCRP, D-Dimers and ferritin was 56.8+16.9mg/L, 4.4+1.5ug/ml FEU and 770180 ng/ml respectively.
The patients having 3, 2 and 1 abnormal parameter were 988(67%), 456(31%) and 29(2%).

Conclusion: Males were more affected with Covid-19 as compared to females. HSCRP is the most frequently raised biomarker
in Covid-19 patients and both inflammatory (HsCRP and Ferritin) and coagulopathy marker (D Dimers) were raised in severely

sick Covid-19 patients.
Keywords: D Dimers, Ferritin, Hs CRP, Covid-19 patients.

INTRODUCTION

Corona virus is enveloped RNA virus and the name corona has
been given to it because it resembles a crown due to the spiky
projections on its surface under the electron microscope!. The
main structural proteins that make up the basic structure of virus
are; nucleocapsid (N), membrane (M), envelope (E) and spike (S)
responsible for the virion replication, pathogenesis and spread?®.

The disease is called as Covid 19 because the first patient of
corona virus was recognized in Wuhan, China in December 2019.
The virus causing Covid 19 disease is designated as SARS-CoV-2
because its encoded proteins were homologous to SARS-CoV
proteins (95%-100%)%8. Covid 19 was declared as pandemic by
WHO as confirmed cases approached 2x10° patients with eight
thousand deaths in more than 160 countries®.

The transmission of virus is mainly via droplets generated by
coughing and sneezing by infected patients. The incubation period
varies 2-14 days'®. The virus enters the host cell by binding of its S
protein with host cell ACE 2 mainly expressed on type 2 alveolar
cells, myocardial cells, proximal tubule cells of the kidney,
urothelial cells of bladder and enterocytes of ileum and other parts
of small intestine. After entry the viral antigen evoke severe
immune response in host resulting in cytokine storm**13,

Although acute respiratory distress syndrome (ARDS) is the
main pathology, it results in multiple organ failure and even death
in severe cases'®. The disease spectrum for Covid 19 is broad
ranging from asymptomatic to critically sick patients. The indicators
for severe disease are hypoxemia, tachypnea and lung infiltrates
involving more than 50% of the lung area®>.

In addition to clinical and radiological features, different
laboratory tests are also used to assess severity of disease like
increased leukocyte and neutrophil count, lymphopenia, increased
N:L, elevated transaminases, LDH, increased acute phase
reactants (CRP, ferritin), elevated troponins and CK MB( due to
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myocarditis), elevated blood urea nitrogen and creatinine (kidney
injury), elevated D-dimers ( due to coagulopathy), elevated IL-2, IL-
6, IL-8, IL-10 ( due to cytokine storm)*’.

CRP is a positive acute phase reactant produced by liver.
CRP is markedly increased in severe Covid-19 disease under the
influence of cytokine storm®*. D-dimers are produced by the
breakdown of cross linked fibrin in the presence of plasmin
indicating the coagulation and fibrinolysis. The increased levels
have been seen in severe Covid-19 disease as a result of
procoagulant cytokines and hypoxia and can be used as
prognostic biomarker!®-2¢,

Ferritin is an iron storage protein, also used as a biomarker
of acute and chronic inflammation. In addition to the leakage from
cells, active ferritin production occurs during inflammation due to
cytokines?”®. The levels are found to be raised in critically sick
Covid patients. The increased levels of the ferritin in circulation can
produce further cell damage because of the oxidative stress?®.

The Objective was To study the pattern of D-Dimers, HSCRP
and Ferritin in Covid-19 patients Covid-19 patients of Mayo
Hospital/ King Edward Medical University Lahore from June, 2020
to 30™ October, 2020.

MATERIAL AND METHODS

It was a descriptive study conducted at Central Diagnostic
Laboratory (CDL) of Mayo Hospital/l King Edward Medical
University, Lahore with the approval of the Institutional Review
Board. All samples of the Covid-19 patients sent to CDL for D-
Dimers, Hs CRP and Ferritin levels were included in the study.
Haemolyzed, insufficient sample, clotted sample for D- Dimers
were rejected. The relevant information like age, gender and
results of D-Dimers, HsCRP and Ferritin was noted on proforma.
The blood samples in yellow vial for ferritin and Hs CRP and in
blue top citrated vial for D dimers were centrifuged at 3000 rpm for
3-5 minutes to separate serum and plasma. The serum was
divided into two aliquots, one for Hs CRP to run on Beckman
coulter AU680 Chemistry Autoanalyzer and other for ferritin to run
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on Access 2 immunoasay analyzer. The plasma was run on
Beckman coulter AU680 Chemistry Autoanalyzer for D dimers. To
ensure validity of results, quality control was performed before
patients’ samples. The result of each sample was analyzed and
marked as normal or abnormal. All collected data was entered and
analyzed by using SPSS version 23. Quantitative variables like
age was presented as mean+SD. Qualitative variables like gender,
normal or abnormal D -Dimers, HSCRP and Ferritin results were
presented as frequency and percentage.

RESULTS

The study was conducted on 1474 Covid-19 patients. The
summary of the results is as following:

Study variables Results P value
Age(years) 50.6+4.2 -
Males 51.3+6.5 0.23
Females 49.4+8.1

HsCRP (mg/L) 56.8+16.9 -
Males 60.1+18.5 0.15
Females 50.6+16.0

Serum Ferritin (ng/ml) 770 £180 -
Males 741.3+186.6 *0.03
Females 522.3+83.5

D Dimers (ug/ml FEU) 4.4 £1.5 -
Males 4.70+1.7 0.28
Females 4.59+1.4

*p value < 0.05 significant.

Independent sample t test was used to compare age, HSCRP,
Ferritin & D dimers between male and female Covid patients.

Fig. 1: Frequency of male and female patients
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Fig. 2: Normal and abnormal percentage of D- Dimers, HsCRP and Ferritin
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Fig. 3: Frequency of Single, Double, Triple Abnormal parameters in Covid 19
patients.
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Fig. 4: Comparison of Hs CRP, Ferritin D Dimers levels between male and
female patients
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Chi square was applied to compare frequency and percentage of
CRP, Ferritin D Dimers levels between male and female Covid
patients that showed no significant difference (p vaue= 0.211).

DISCUSSION

COVID19 is a pandemic that has affected over 200 countries. The
disease spectrum ranges from asymptomatic to critically sick. The
major risk factors for development of severe disease are old age,
male sex, and co morbidities like diabetes or cardiovascular
disease. Different laboratory tests results have been used to
assess severity and prognosis of severely sick Covid-19 patients
like CRP, ferritin, and procalcitonin, LDH, lymphocyte, neutrophil
count, D-dimers, troponins, albumin, aminotransferases and
creatinine?*° This study was conducted on 1474 Covid 19 patients
admitted in hospital.

The meantSD age of patients in our study was 50.6+4.2;
51.3+6.54 for males and 9.4+8.1 for females and it is comparable
to study conducted by Tang et al in which the age was 48.8+18.4
years® The age of our studied population is slightly different from
study conducted by Yao et al and Li et al in which mean age was
63.0+13.4 and 69.2+7.3 years respectively. The reason might be
attributed to poor health status, co morbidities or ethnicity of our
population(31,32).

Out of total 1474 patients, 6% had normal and 94% had
abnormal Hs CRP levels. The meantSD value was
56.8+16.90mg/L; 60.05+18.54 in males and 50.6+16.0 in females.
The results are comparable to study in Wuhan in which 86-3% of
Covid patients had elevated Hs-CRP level. The study by Aurora et
al showed that Hs-CRP levels were raised even in asymptomatic
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patients so CRP levels can be used for early diagnosis. The raised
Hs-CRP levels are due to cytokine storm induced by Covid-19
patients and the levels, are correlated with the severity of
inflammation3334,

In our study 338(23%) had normal and 1131(77%) had
abnormal ferritin levels. The mean+SD Serum ferritin value was
770+180ng/ml, 741.3+186.6 in males and 522.3+83.5 in females.
The results are in agreement with the study of Kim et al in which
the mean ferritin levels were >800ug/L(ng/ml) in severely sick
Covid-19 patients. The raised levels of serum ferritin are as a
result of cytokine storm®,

The dysfunction of the hemostasis resulting in coagulopathy
and increased D dimers is also seen in Covid patients. The
elevated D dimers is related to poor outcome. The D dimers was
found to be abnormal in 1308(89%) patients in our study. The
mean+SD value of D dimers was 4.4+.5 pg/ml FEU, 4.70£1.7 in
males and 4.70+1.7 in females. The results are comparable to
study by Bergeret al in which 76% Covid-19 patients presented
with an elevated D-dimer®* The results of our study are also
supported by Zhang et al who stated that d-dimers were relatively
higher in covid patients admitted in ICU than those who didn’t
require it?. The raised D- dimers increases the risk of thrombotic
event , acute kidney injury and death3

On the basis of Hs CRP, ferritin and D-dimers levels,
988(67%) Covid-19 patients had severe disease as all 3 markers
were raised. 31 %( 456) had moderate disease as 2 markers were
abnormal while 2 %( 29) had mild sickness as only one marker i.e.
Hs CRP was abnormal.. The results of our study are not in
agreement with the study by Juradoet al in which 27.4% had mild
disease, 42.1% had moderate and 30.5% had severe disease®.
The difference might be due to our study setting and population
that mainly comprises of admitted patients rather patients with mild
disease or asymptomatic patients.

CONCLUSION

On the basis of our study findings, males are more affected with
Covid-19 as compared to females, HSCRP is the most frequently
raised biomarker in Covid-19 patients and most of the patients with
severe disease have raised both inflammatory (HsCRP and Ferritin
) and coagulopathy markers (D dimers ).

Limitations: The patients’ radiological and clinical data (demand
for oxygen and mechanical ventilation) was not included in the
study to determine correlation with the level of biomarkers.
Moreover, the follow-up of the patients in terms of morbidity and
mortality was not done.
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