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Abstract: Objective: To assess the usefulness of plasma CRP level in categorizing the patients in severity group of
COVID-19 and its correlation with severity. Material and methods: A retrospective study was conducted at the
Department of Medicine and Sections of Chemical Pathology and Microbiology, Department of Pathology, Fatima
Memorial Hospital from February to June 2020. After approval from institution’s review board, confirmed cases of
Covid-19 by PCR were selected. Their CRP levels were obtained from medical record. CRP levels were compared
in the following groups of patients: mild group, moderate group, severe group. Data was analyzed using the SPSS
version 25.0. Results: Out of 115 patients of covid 19 disease included in our study, 11 were in mild group, 19 in
moderate and 85 in severe group. Mean CRP of patients in mild group was 3.6+1.0 mg/L, while mean CRP was
117.9+458.1 mg/L in moderate and 134+71.9 mg/L in severe group (p<0.001). Out of 85 (73.9%) severe group
patients,15(17.6%) were shifted to mechanical ventilation and out of them 4(26.6%) expired. Mean CRP of ICU
patients was 148+82.1 (p-value= 0.008) and 124.2+60.2 in expired patients. Conclusion: We conclude that higher

level of CRP at presentation is an independent predictor of Covid 19 disease severity.
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Introduction:

Coronavirus belongs to the subfamily of Ortho-
coronavirinae in the family of Coronaviridae and
the Order Nidovirales. In December 2019, a novel
coronavirus was detected and named as SARS-CoV-
2, a highly contagious and deadly virus. By the end
of February 2020, coronavirus disease-2019
(COVID-19) has been declared a pandemic by World
Health Organization .

Pakistan was also badly hit by COVID-19 as Pakistan
share borders with Iran and china which were
initially considered as the epi-center of outbreak . So
far till September we have reported total of 310841
positive cases. Out of these, 6457 were expired.
Although expires are low compared to other parts of
the world (In USA total expired till September were
205k). Pakistan being a developing country has lower
standards of health structure, limited resources, poor
economy and lack of education leads to difficulty in
tackling this outbreak.

However, healthcare workers are struggling to reduce
the severity, mortality of covid-19 and to decrease the
burden on hospitals. Patients with the severe cases of
Covid-19 are admitted in intensive care units while
moderate patients required wards with isolation and
treated symptomatically. Mild cases are isolated in

isolation wards or home isolation and may or may not
require any treatment.

Major challenges that we faced when these mild
cases are turned into moderate or severe or moderate
cases turned to severe cases and require intensive
care units for treatment. As we have limited number
of ICUs and ventilators in the country and that too is
limited to the major cities of Pakistan. Therefore, it is
important to identify these cases early and treat this
group of patients to reduce the disease severity and
mortality of Covid-19. As a developing country, we
have limited resources and within these resources we
need to give best to all patients admitting in hospitals.
Therefore, it is essential to lower the burden on the
healthcare structure of country by early identifying
the moderate or severe cases and treat them
accordingly. Some Covid-19 patients did not show
hypoxemia or any respiratory distress during the
course of disease, indicating a complex behavior of
SARS-covid-19 infection. Therefore, one reliable and
convenient blood marker is required to predict the
severity of disease.

Many studies have shown that few blood markers
including CRP have associations with disease
severity *°. CRP is an acute phase protein and used
as an early marker of infection °. During an infection
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or inflammation, it rises within 6 to 8 hours and peak
in 48 hours and its half-life is 19 hours ’. Its levels
decrease when patient is in recovery phase.

We hypothesize that CRP could be utilized in
predicting the severity of COVID-19 disease. And to
our knowledge, this is the first study in our province
to evaluate the mean levels and correlation of CRP
with the severity of COVID-19 in Pakistan.

Material and methods:

A retrospective study was conducted at the
Department of Medicine and Department of
Pathology, FMH from February to June 2020. After
approval from institution’s review board, confirmed
cases of Covid-19 by PCR were selected. Their CRP
levels were obtained from medical record. CRP
levels were compared in the following groups of
patients: mild group, moderate group, severe group.
Inclusion criteria: the criterion for confirming
COVID-19 was a positive viral nucleic acid test.
Exclusion criteria: Patients with bacterial infection
and patients with incomplete data were excluded.

Statistical analysis:

Data was analyzed using the Statistical Package for
the Social Sciences (SPSS version 25.0 for
Windows). Mean value and standard deviation were
computed for quantitative variable; whereas
frequency and percentage were calculated for
categorical variables.

Results:

All of the enrolled 115 patients infected with SARS-
CoV-2 were confirmed by quantitative RT-PCR, on
the first trial with throat swab.

Out of 115, 81 (70.4%) were males and 34 (29.6%)
were females. Majority patients of both genders were
having severe disease with 65 (80.2%) males and 20
(58.8%) females (p-value=0.066). The mean age of
the patients in mild, moderate and severe cases was
39.2+4.6, 59.8+3.5 and 55.3+1.6 respectively.
Demographic details are given in table number 1.

Tablel: Demographic, clinical and biochemical characteristics of study population

Mild cases Moderate Severe cases | Total P value
Total 11 Total 19 cases Total 85 115
Mean age (years)(SD) 39.2+15.3 59.8+15.1 55.3+14.8 54.4+16 0.00
Gender Male n(%o) 6(7.4%) 10(20.3%) 65(80.2%) 81(70.4%) 0.06
Female n(%) | 5(14.7%) 9(26.5%) 20(58.8%) 34(29.6%)
Hypertension n(%o) 3(5.1%) 11(18.6%) 45(76.3%) 59(51.3%) 0.22
Ischemic heart disease n(%) 0 1(4%) 24(96%) 25(21.7%) 0.00
Diabetes n(%o) 0 8(14.5%) 47(85.5%) 55(47.8%) 0.00
Chronic kidney disease n(%) 0 1(16.7%) 5(83.3%) 6(5.2%) 0.71
Vent requirement n(%) 0 0 15(100%) 15(13%) 0.00
1CU admission n(%b) 0 3(8.1%) 34(91.9%) 37(32.2%) 0.00
Oxygen requirement (Ipm) n(%) 0 5+1.9 13.3+3.9 11.7+4.9 0.00
Outcome n(%) Recovered 11(11.1%) 18(18.2%) 70(70.7%) 99(86.1%) 0.05
Expired 0 1(6.3%) 15(93.8%) 16(13.9%)
Mean CRP (mg/L) (SD) 3.6+1.0 117.9458.1 134471.9 119+76.2 0.00
Mean Temperature (SD) 101.4+1.6 100.2+1.0 100.8+1.3 100.8+1.3 0.52

The mean body temperature of moderate and severe
cases was almost similar i.e. 100.2 + 1.0°C and
100.8+1.3°C respectively. On contrary, the mean
body temperature of mild cases was 101.4+1.6°C.

Out of 59(51.3%) hypertensive patients, majority 45
(76.3%) fell in severe disease category while 11
(18.6%) had moderate and only 3 (5.1%) had mild
disease (p-value=0.227). Out of 25 (21.7%) ischemic
heart disease patients, 24 (96%) progressed to severe
disease with only 1 (4%) was in moderate group (p-
value=0.003). Among all 55 (47.8%) diabetics, 47
(85.5%) reported severe disease and 8 (14.5%) were
moderate cases with the significant p-value<0.001.
Only 6 (5.2%) patients were enrolled with chronic
kidney disease (CKD) with the maximum 5 (83.3%)
were in severe groups and 1 (16.7%) represented
moderate case (p-value=0.711). None of the mild

case reported history of IHD, diabetes or CKD.

Among all 115 patients, 37 (32.2%) needed intensive
care. Out of these 37, 34 (91.9%) had severe covid-
19 infection and 3 (8.1%) had moderate infection. (p-
value=0.001). Mean oxygen requirement was
13.3+3.9 Ipm in severe cases and 5+1.9 Ipm in
moderate ones.

None of the moderate case required ventilator.
However, 15(17.6%) were shifted to mechanical
ventilation from all 85 (73.9%) severe cases and
4(26.6%) of the ventilated patients expired.

Total mean CRP level in study population was
119+76.2 mg/L. Mean CRP level was suggestively
higher in severe cases 134+71.9 mg/L as compared to
mild and moderate cases 3.6+1.0 mg/L and
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117.9+58.1 mg/L respectively with significant p-
value<0.001 in all groups. Mean plasma CRP level
was 118.74£78.7 in recovered patients and 124.2+60.2
in expired cases (p-value= 0.389). Mean plasma CRP
level in patients admitted in ICU was 148+82.1 (p-
value= 0.008) while the mean plasma CRP level in
patient on ventilator was 127+60.7 (p-value=0.257).
(Table 2).

Table 2: Comparison of CRP levels in different study
groups

Mean plasma | p-value
CRP levels (SD)
Mild cases 3.6+1.0
Moderate cases 117.9+58.1 0.000
Severe cases 134+71.9
ICU admission 148+82.1 0.008
Recovered patients 118.7+78.7
Expired patients 124.2+60.2 0.389
Vent required 127+60.7 0.257
Oxygen sat< 90% (On | 131+69.6
Oxygen) 0.000
OxygenSat>90%(Room 3.6£1.0
air)
Discussion:

After declaring covid 19 as a pandemic, it is
considered as a deadly and highly contagious virus
borne disease. The last epidemic we faced in Pakistan
was dengue fever where CRP was also raised in
severe infection'®.C reactive protein (CRP) is a
protein which is synthesized in the liver and it is used
as a marker of acute inflammation®. It is typically
raised in infections, autoimmune diseases like
rheumatoid arthritis and SLE® due to inflammatory
reaction and possible tissue destruction. It is also a
marker of severity of cardiovascular disease®. The
most recent covid 19 pandemic has also showed that
CRP is raised during active infection phase. Although
the classification of severity of covid 19 is based on
clinical parameters like fever, oxygen requirement
and extent of infiltrates on chest x-ray. In this study
we have tried to prove the significance of level of
CRP as a reliable marker of covid 19 disease
severity. In the acute phase, various other
inflammatory ~ markers  like LDH  (lactate
dehydrogenase), D-dimer and ferritin are also raised.
However, CRP is relatively less expensive and easier
to interpret marker.

We divided the patients in our study into three
groups; mild, moderate and severe based on clinical
parameters, oxygen requirement and infiltrates on
chest x-ray. In our study, the younger age group
patients suffered from mild disease only (mean age
39.2 years) while the moderate and severe disease
groups had higher mean age of (59.8 and 55.3 years
respectively). The younger population probably had a
stronger immunity to fight the infection. Similar
study in China by wang. G et al. also reports mean
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age 42 years in non-severe and 52 years in severe
group®. Mean age of patients reported in other
countries varies from 10 to 80 years. In our study
there were 70.4% males and 29.6% females. Other
studies world over also show male predominance &

It is interesting to note that our patients in the mild
group had mean temperature of 101.4F whereas mean
temperature in moderate and severe group was lower
100.2F and 100.8 F respectively. So, a high
temperature does not predict outcome and severity of
disease but a higher level of initial CRP does predict
poor outcome. Fever was found to be present in 83 %
of patients in another local study ®

Furthermore, our study shows that patients with
comorbidities like hypertension, diabetes and kidney
disease had greater incidence of moderate and severe
disease. Similar correlation is noted in other studies
as well®™ . This maybe because the comorbid illness
makes the patient immunocompromised and more
prone to covid 19 infection.

We compared the mean CRP level of each group and
found out mean CRP in mild cases to be 3.6 mg/I
while it was 117.9 mg/l in moderate covid 19 and 134
mg/l in severe covid 19 disease. These were CRP
level measured at first presentation to the hospital.
These indicate the CRP has a direct correlation with
covid 19 severity. Even in the absence of clinical
history or x-ray findings, we can predict outcome by
just looking at CRP level. CRP was particularly high
in patients shifted to ICU and needing ventilatory
support. CRP was extremely high (124.2 mg/L) in
patients who expired. So, we can easily say that
higher CRP at presentation is a predictor of poor
outcome. In a study conducted on 76 patients in wen
Zhou medical university of China showed that CRP
is positively correlated to severity of covid 19 on CT
scan chest. CRP is a useful early indicator of severity.
Higher the CRP higher the rate of hospital admission.
In this study mean CRP in moderate disease was
11.47 mg/dl and 23.4 mg/dl in severe disease®.
Another study in Wuhan China by Weifang Shang et
al was conducted on 443 patients who were divided
in two groups, severe (139) and non severe (304).
Their results also show that NLR (neutrophil to
lymphocyte) ratio, CRP and platelet count are all
independent risk factors for severe disease™

In another study conducted in Guizhou China by
Wang L. showed high CRP and larger diameter of
lung lesion in severe covid 19 disease. It was a small
study as compared to our study with only 27 patients.
Out of 27, 11 were mild, 12 were moderate, 2 had
severe disease and 2 were critical. The mean CRP
was 1.52 in mild, 16.76 in moderate, 54.15 in severe
and 105 mg/l in critical cases. In our study mean CRP
levels are even higher than these'®. The Chinese
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study by Wang G et al. reported mean CRP 43.8 in
severe group and 12.1 in non-severe group®.

The first local study in Karachi Pakistan conducted
on 100 patients of covid 19 showed CRP is high in
90% of severe while 70 % of non-severe cases. A
CRP of > 103.6 mg/l was predictor for ICU
admission. This result is somewhat similar to our
study where a mean CRP of 148 mg/l was observed
in ICU patients®.

These observations show that rise in CRP is much
higher in Pakistani population as compared to
Chinese and European descent patients. There may
be some genetic variation responsible for this
difference but it is beyond the scope of our study.

In our study 16 patients expired, 15(17.6%) in severe
group, 1(5.2%) in moderate group and none in mild
group. The Mean CRP in expired patients was 124.2
The patients who expired had co-morbidities and four
of them were on ventilator indicating severe illness.

With these results we can easily state that CRP level
at presentation is an independent risk factor for
severity of Covid disease. This simple blood test can
help us to improve the clinical outcome if we keep
the patients with higher CRP at presentation in a
strictly monitored area and initiate early escalated
therapy like steroids and antiviral remdesivir rather
than waiting for worsening of clinical and
radiological parameters. When treatment is started
late patient can develop complications, longer
hospital stays, high risk of transfer to ICU and higher
mortality.

One of the limitations of our study is that we had
limited data of mild cases. Most of the mild cases did
not require hospital admission, they stayed isolated at
home and recovered without any specific treatment.

Conclusion:

We conclude that higher level of CRP at presentation
is an independent predictor of Covid 19 disease
severity. The higher the CRP level, higher will be
chances of transfer to ICU and need of ventilatory
support.
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