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ABSTRACT
Obijective: To determine the correlation between disease severity and changes in basic hematological parameters in cases
of Covid-19 in a tertiary care center.

Materials and methods: This Cross Sectional analytical study was done in Khyber Teaching Hospital from March to June 2020.
Covid-19 cases diagnosed by nasal swab PCR were included in the study. Clinical features were noted by doctor on duty
and complete blood count was done. Data was analyzed by SPSS. Mean and standard deviation were used for quantitative
data. Frequency and percentages were used for qualitative data. Shapiro Wilk’s test was done to find normality of the data.
Rank biserial correlation test was applied to determine association between ordinal (decreased, normal and increased cell
counts) and dichotomous ( severe and non-severe disease ) variables. Levels of hemoglobin leukocyte count and platelet
counts in severe cases were shown by box plots.

Results: Mean age of 101 cases of Covid-19 was 56=15.7 years. Male to female ratio was 1.5:1. Commonest clinical fea-
tures were generalized body aches and fever, seen in 53(52.5%) and 48(47.5%) cases respectively. 36 (35.6%) cases were
serious and needed ventilatory support. In serious cases, hemoglobin and platelet count was normal in most of the cases
i.e. 16(44.4%) and 30(83.3%) respectively, while the leukocyte count was increased in 26 (72%) which was statistically sig-
nificant (p=.017, OR=1.124).

Conclusion: Leukocyte count is high in cases of Covid-19. There is no significant correlation between severity level and he-
moglobin and platelet count. The raised total leukocyte count is associated with severe disease in Covid19.
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INTRODUCTION is called “coronavirus disease 2019” (COVID-19) accord-
ing to the guidelines of W.H.O "2 In Pakistan, Covid-19 is
spreading very fast 4. This is because Pakistan has trade
with China and Iran, and also because of travelling activ-
like fire to infect people all over the world in less than an ities of the people *. It was February 26, 2020 when first
year®. So far, no effective treatment could be discovered case of Covid-19 was identified in our country *. Gradu-
for this disease ®. The World Health Organization (WHO) ally, from there it spread from city to city and now it has
has suggested to call the virus as “2019 novel coronavi- reached every corner of the country “. Pakistan had con-
rus” (2019-nCoV) . So, the virus causing this pandemic firm approximately 4600 cases of Covid-19 just within one
month of the first case *.The attack rate of Corona virus is
Correspondence 2.3 per 100000 in Pakistan*. About half the cases of Covid
,I:;s :\gt‘;:?g‘r':f:gsl::%ham Khan are reported from Punjab “The second highest number

. of case are reported from Sindh , followed by Khyber Pa-
Department of Pathology, Khyber Medical College, khtunkhwa *. The lowest number of cases of Covid-19 is

Peshawar - Pakistan .
Email: ihteshamkhan9@yahoo.com reported from Azad Kashmir, followed by Islamabad *. The

Covid-19 is a viral disease that appeared for the
first time in China in December 2019 "2, It is caused by
a bat virus called Corona virus '. The disease spread

Cell: +92-301-7402226 recovery rate of Covid -19 is highest in Gilgit Baltistan area
Date received: 07-11-2020 4. In Pakistan, the distribution of Covid 19 is about 70%
Date revised:  06-08-2021 male and 30% females *. People of young age are effect-
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ed more commonly “.Clinical features of Covid 19 have
gradually been discovered as more and more patients
were studied 3.Generally, it is reported that the disease
may range in severity from asymptomatic state to severe
disease requiring ventilator support®. In its asymptomatic
form, the patient has no complaints and no findings are
seen on chest X rays #8.Although they do not have any
symptoms, yet they can spread the disease to others . In
cases having severe disease, patients have high grade fe-
ver , cough, difficulty breathing, loss of sense of smell and
body aches and pains®.

The hematological parameters change in Covid 19
and thus help in early detection and monitoring of the dis-
ease 2. The most commonly effected parameters are white
cell count and platelet count °. Covid 19 patients have de-
creased white cell count, and in that too lower lymphocyte
count *°. Understanding the reason of these changes in
hematological parameters can help us discover the patho-
physiology of the disease®.

Also, the hematological parameters need to be
monitored in order to timely determine which patients
need to be shifted to ICU as serious patients have more
severe drop in cell counts '°. Therefore, we planned to
conduct this study in order to determine the correlation
between severity of disease and changes in basic hema-
tological parameters in cases of Covid 19 in Peshawar .

MATERIALS AND METHODS

This was a Cross sectional analytical study con-
ducted in Khyber Teaching Hospital, Peshawar , from
March 2020 to June 2020 . Ethical approval was obtained
from institution’s Ethical Board. Cases of Covid 19 as diag-
nosed through nasal swab PCR at Khyber Teaching Hos-

pital were included in the study. Sampling was done by
Non probability purposive sampling. The Clinical features
were recorded by the Doctor on duty and the Complete
blood count was done in Pathology department. The clini-
cal features and hematological parameters were recorded
in a proforma. Data was analyzed using SPSS. Mean and
standard deviation were used for quantitative data while
frequency and percentages were used for qualitative data.
Shapiro Wilk test was used to determine normality of the
data so as to determine whether parametric or non- para-
metric test should be applied on variables. The correla-
tion between binary (severe versus non severe disease)
and ordinal (decreased, normal and increased counts)
variables was determined by applying rank biserial cor-
relation test. Changes in hematological parameters were
shown by bar graphs and tables and box plots. Logistic
regression model was used to predict the severity level
from levels of hemoglobin, leukocyte count and platelet
counts taking into account odds ratio and confidence level
of 95%. P-value of less than 0.05 was taken as statistically
significant.

RESULTS

A total of 101 cases of Covid 19 were included in
the study. Age range of the study population was 16-95
years, with mean of 56 +15.7 years. Gender distribution
is shown in figure 1. Clinical features of study sample are
shown in figure 2. Changes in hematological parameter
are shown in table 1. Changes in hematological parameter
in severe cases of Covid 19 are shown in table 2 and figure
3. The strength of association between basic hematolog-
ical parameters and severity of the Covid 19 is shown in
table 3 .Table 4 shows results of logistic regression.

Table 1: Changes in hematological parameters in study sample (n=101)

Basic Hematological parameters Mean + SD Range Decrease Normal n(%) Increased
n(%) n(%)

Hemoglobin (gm/dl) 1.86+12.3 7-15 47(42.6%) 43(42.6%) 11(10.9%)

Total leukocyte count (x103/L) 4.8+x12.4 3.4-31.9 3(3%) 44(43.6%) 54(53.5%)
Platelet count (x103/L) 240.3+103.4 84-790 11(10.9%) 86(85.1%) 4(4%)

Table 2: Changes in hematological parameters in severe cases of Covid 19 (n=36)

Basic Hematological parameters Mean + SD Range Decreased n(%) Normal n(%) Increased n(%)

Hemoglobin (gm/dl) 12+1.8 8-15 19(52%) 16(44.4%) 1(2.8%)

Total leukocyte count (x103/L) 13+4.7 3.9-28 1(2.8%) 9(25%) 26(72%)

Platelet count (x103/L) 236+89.5 84-460 5(13.9%) 30(83.3%) 1(2.8%)

Table 3: Severity of ED in Diabetic Patients
Association Rank biserial correlation value p-value*

Between severity level and hemoglobin level -.160 A1
Between severity level and leukocyte count .254 .011
Between severity level and platelet count -.082 415
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Table 4: Logistic regression analysis for predicting severity of Covid 19 from hematological parameters

Fig 1: Gender distribution in study sample (n=101)
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Fig 2: Clinical features in patients of Covid 19
(n=101)
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Figure 3: Box plot showing level of hemoglobin
(a), leukocyte count (b) and platelet count (c) in
severe versus non severe cases of Covid-19

DISCUSSION

The present study showed that Covid-19 was
common in old age and more common in male popula-
tion. Guan presented the median age of the patients with
Covid-19 as 47 years; and reported that it was common
in males . Similarly , a meta-analysis done recently re-
ported that the Covid-19 infection is common in males as
compared to females 2.

In the present study, it was seen that the common-
est clinical feature in patients of Covid-19 was generalized
body aches, cough and fever. Similar findings are report-
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ed in a meta-analysis , reporting that the commonest clini-
cal features of Covid-19 are fever and cough 2.

In the present study, hemoglobin level and platelet
count were normal in majority of the patients of Covid 19,
and there was no association between severity level and
hemoglobin level (p=.088, OR=.817,Cl= .648-1.030)
and platelet count (p=.353, OR=.998, Cl=.993-1.803).
Leukocyte count was raised in majority of the cases in
the present study and raised leucocyte count contributed
significantly to severity level in logistic regression model
in our study (OR=1.124, p=.017, Cl=1.024-1.238). This
finding is same as that reported in literature. Huang C from
China reported that the patients having severe disease is
associated with rise in leukocyte count °. Similar data is
presented by Wang in his study'. However , Chang in
his study showed that there was no significant change in
leukocyte count in patients of covid-19 '* . In a meta-anal-
ysis done recently , it was reported that majority of Covid
19 patients (about 64%) had normal leucocyte counts 2.
When lymphocyte count is considered , it is reported that
Covid-19 is associated with low lymphocyte count 5 6.1t
is also reported that low lymphocyte count is associated
with increased risk of death '* .However we could not in-
clude data on lymphocyte count in our study. It is also
reported that a raised ratio of neutrophil to lymphocyte
count is associated with severe disease 7. However, we
could not work on neutrophil to lymphocyte ratio in our
study.

Most of the studies done so far has shown that
the red cell lines are not effected in Covid 19 ® ' 181721,
In all these studies, no change was found in red cell pa-
rameters, neither in severe cases, nor in mild or moderate
cases .These are findings same as that reported in the
present study where there was no association between
hemoglobin level and disease severity. However , in a me-
ta-analysis done by Mattiuzzi, it was shown that a low he-
moglobin level is associated with severe Covid 19 2,

When platelet count is considered, most of the
studies done so far have shown that there is no significant
change in platelet counts in Covid 19 patients , neither
there is a difference in platelet count between severe and
mild cases ® '3 171921 This is same as that in the present
study where there was no association between change
in platelet count and disease severity. However, in one
study involving a very large number of patients i.e. 1099
covid-19 cases , it was shown that the platelet count was
reduced in 57% of the patients in severe cases ''.Lippi et
al have reported that a decreased platelet count hints at
serious condition 2. The exact reason for this low platelet
count in Covid 19 serious cases is not known so fars.

The study was conducted only at one center . So,
the result may not be generalized .Also , we could not de-
termine the association of severity level of Covid-19 with
lymphocyte count , and neutrophil to lymphocyte ratio.

CONCLUSION

Hemoglobin levels and platelet count are normal
in most of cases of Covid-19, while leukocyte count is
raised .There is no association between severity of the dis-
ease and hemoglobin level, and platelet count. However,
a weak association exists between raised leukocyte count
and severity level in Covid-19.

We recommend that further work should be done
to determine the relationship between leukocyte count
and severity level of Covid-19. Also, the hemoglobin level
and platelet count should not be used to assess severity
level in Covid-19.
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