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ABSTRACT

Objective: COVID-19 infection caused by the SARS-CoV-2 
which was initially detected in China during the last days of 2019 
has spread to the whole world in a short period of time causing 
a pandemic with devastating results. In performing this study, 
we aimed to reveal the differences in laboratory findings of 
COVID-19 cases accompanied by chronic diseases compared to 
the cases without any pre-existing medical condition. 

Methods: This is a retrospective cross-sectional study and con-
sists of 226 patients diagnosed with COVID-19 who applied 
to health institutions in Bolu, Turkey between 11.03.2020 and 
26.05.2020. 

Results: The mean age of the patients included in the study was 
61.95±16.82 (min:32-max:93), 126 (55.8%) of the patients were 
women and 100 (44.2%) were men. Seventy-five (33.2%) had at 
least one chronic disease. The most prevalent comorbid diseas-
es in our patients were found to be hypertension (15.9%), chron-
ic obstructive pulmonary disease (14.6%) and diabetes mellitus 
(9.7%). Findings such as leukocytosis, basophilia and neutrophil-
ia, elevated CRP, elevated D-DIMER and elevated LDH, which 
are relatively common in COVID-19 cases, were more extensive 
in cases accompanied by underlying diseases. 

Conclusion: Impaired laboratory findings of COVID-19 patients 
with concomitant chronic diseases are more severe than the 
group without additional disease. We recommend that there 
can be more studies in which all parameters that may affect the 
results are evaluated.
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ÖZET

Amaç: 2019 yılının son günlerinde ilk olarak Çin’de tespit edi-
len SARS-CoV-2 (Yeni Tip Coronavirüs) virüsünün sebep olduğu 
COVID-19 enfeksiyonu kısa bir zaman diliminde, bütün dünyaya 
yayılarak yıkıcı sonuçlara sebep veren pandemiye yol açmıştır. Bu 
çalışma ile kronik hastalığı olan COVID-19 vakalarının eşlik eden 
herhangi bir hastalığı olmayan vakalara kıyasla laboratuvar bul-
gularındaki farklılıkları ortaya koymayı amaçladık. 

Gereç ve Yöntem: Bu çalışma kesitsel tipte retrospektif özellikte 
olup 11.03.2020 ve 26.05.2020 tarihleri arasında Bolu’daki sağlık 
kurumlarına başvurup COVID-19 tanısı almış 226 hastadan oluş-
maktadır. 
Bulgular: Çalışmaya dahil edilen 226 hastanın yaş ortalamasının 
61,95±16,82 olduğu (min:32-mak:93); 126’sı (%55,8) kadın, 100’ü 
(%44,2) erkek hasta olup, 75 (%33,2)’inin kronik bir hastalığının ol-
duğu saptanmıştır. Hastalarımızda en sık görülen komorbid has-
talıkların hipertansiyon (%15,9), kronik obstrüktif akciğer hastalığı 
(%14,6) ve diabetes mellitus (%9,7) olduğu görüldü. COVID-19 
vakalarında sık olarak rastlanan lökositoz, nötrofili ve bazofilinin; 
ayrıca CRP, LDH ve D-DİMER yüksekliğinin, komorbid hastalığı 
olan vakalarda olmayanlara göre daha yaygın olduğu saptanmış-
tır.

Sonuç: Eşlik eden kronik hastalıkları olan COVID-19 hastalarına 
ait bozulmuş laboratuvar bulguları ek hastalığı olmayan gruba 
göre daha ciddi seyretmektedir. Sonuçları etkileyebilecek tüm 
parametrelerin değerlendirildiği yeni çalışmalara ihtiyaç vardır. 

Anahtar Kelimeler: COVID-19, kronik hastalıklar, laboratuvar 
bulguları
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INTRODUCTION

Following its emergence in China in the last days of 
2019, COVID-19 infection caused by the SARS-CoV-2 
(Novel Coronavirus) spread all over the world in a short 
period of time, causing a pandemic with devastating re-
sults (1). As shown in prior studies, the main symptoms 
are known to be fever, cough and dyspnea. However, 
apart from the most common ones, various symptoms 
such as headache, malaise, diarrhea, nausea, vomiting, 
and runny nose are likely to be encountered. Although 
the disease manifests itself with mild symptoms in most 
of the cases, it has been revealed that vital organs such 
as heart, liver and kidney may be affected as much as 
the respiratory system with a rapid progression causing 
ARDS and/or sepsis (2). The incidence of clinical find-
ings and the prognosis of the disease in the presence of 
co-existing diseases have been previously investigated 
and it has been concluded that severe disease is more 
common in patients with underlying chronic diseases 
(3). 

It has been found that the duration of hospitalization stay is 
longer and the incidence of serious complications and mor-
tality are higher in patients with comorbid diseases (4,  5). 
Some previous studies have investigated the severity of 
the disease, the requirement of mechanical ventilation 
and intensive care and the mortality rates in COVID-19 
cases with underlying chronic diseases. In this retrospec-
tive study, we aimed to reveal the differences in biochem-
ical laboratory parameters of COVID-19 patients with 
underlying chronic diseases compared to those without 
chronic diseases. Through this study, we will have the 
opportunity to evaluate the incidence of laboratory ab-
normalities in COVID-19 cases in cases with underlying 
chronic diseases.

MATERIALS AND METHODS

This is a cross-sectional and retrospective study. The 
study was conducted with COVID-19 patients whose 
diagnosis was confirmed by Real-time PCR (RT-PCR) 
test after being admitted to health institutions affiliat-
ed with the City Health Administrative of Bolu, Turkey 
between 11.03.2020 and 26.05.2020. Ethical approval 
of the study was obtained from Bolu Abant Izzet Baysal 
University Clinical Research Ethics Committee (Date: 
22.07.2020, Number: 335). The hospital information 
management system was used for data collection. 
Laboratory parameters such as white blood cell count 
(WBC), red blood cell count (RBC), lymphocyte count 
(LYM), basophil count (BASO), neutrophil count (NEU), 
hemoglobin concentration (HGB), platelet count (PLT), 
plateletcrit (PCT), C-reactive protein (CRP), lactate de-
hydrogenase (LDH) and D-DIMER were analyzed in all 
the COVID-19 patients.

The analysis of the data was carried out in the SPSS ver. 
21 (IBM Corp, Armonk, NY, USA). Descriptive statistical 
methods (frequency, arithmetic mean, standard deviation, 
cross tables) were used. The suitability of the distribution 
of the data to the normal distribution was checked by the 
skewness and kurtosis coefficients and the ±1 interval was 
taken as reference. For normally distributed data, Inde-
pendent Samples T Test and one-way ANOVA (One Way 
ANOVA) were used, and data, which were not suitable for 
normal distribution, were analyzed with Mann-Whitney U 
test and Kruskal Wallis test. For data, which fit a normal 
distribution, Scheffe test was used in case of homogeneity 
of variances from post-hoc tests. Chi-square test was used 
in the analysis of categorical data.

RESULTS

The mean age of 226 patients included in the study 
was found to be 61.95±16.82 years (min:32-max:93); 110 
(48.7%) of the patients were found to be aged 32-64 and 
116 (51.3%) were 65 and over. One hundred twenty-six 
(55.8%) of the patients were women and 100 (44.2%) were 
men. Of 226 patients, 75 (33.2%) had chronic diseases 
(Table 1).

The proportion of hypertension (HT), chronic obstruc-
tive pulmonary disease (COPD), diabetes, malignancy, 
cardiovascular diseases, chronic renal failure and cere-
brovascular diseases were 36 (15.9%), 33 (14.6%), 22 
(9.7%), 8 (3.5%), 6 (2.7%), 5 (2.2%) and 2 (0.9%), respec-
tively (Table 2).

The deviations in the reference ranges of the laborato-
ry parameters were as follows; the rate of WBC, RBC, 
LYM, HGB and PLT parameters which were below the 
reference range was found to be higher in patients with 
underlying chronic disease compared to those without 
chronic diseases and the rate of NEU, D-DIMER, LDH 
and CRP parameters which were above the reference 
range was higher in patients with chronic diseases 

Table 1: Demographic features of the patients

Demographic 
features x ±SS min-max

Mean age 61.95± 16.82 32-93

n  %

Age groups
32-64 110 48.7

65 and over 116 51.3

Gender
Female 126 55.8

Male 100 44.2

Presence of 
chronic diseases

Yes 75 33.2

No 151 66.8
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(Table 3). As for the comparison of the results of the lab-
oratory parameters according to presence or absence 
of underlying chronic diseases, BASO, NEU, D-DIMER, 
LDH, CPR and WBC differed significantly (p<0.05). The 
mean BASO, NEU, D-DIMER, LDH, CRP and WBC val-
ues of the patients with underlying chronic diseases 
were found to be statistically significantly higher than 
those without any chronic disease (Table 4).

WBC, RBC, HGB, NEU, MONO and CRP values were sig-
nificantly higher for female patients, while PLT and PCT 
values were significantly higher for male patients. LYM, 
BASO, D-DIMER and LDH values did not differ significant-
ly according to sex. RBC, LYM and HGB were significantly 
higher for female patients, while NEU, D-DIMER and CRP 
values were significantly higher for male patients. WBC, 
BASO, PLT, MONO, LDH and PCT values did not differ 
significantly according to age groups (Table 5).

DISCUSSION

In this study, performed to analyze the laboratory ab-
normalities of COVID-19 cases with underlying chronic 
diseases, we revealed that HT was the most common 
comorbidity among our patients compatible with prior 
studies (6, 7). It has been reported that the severity and 
mortality of COVID-19 infection in patients with a diag-
nosis of HT may show an increase even in patients aged 
under 50 (8). COPD and diabetes were the other com-
mon underlying diseases among our COVID-19 patients. 
Also patients with diabetes (9) and those with a history of 
COPD and/or smoking have been found to be associated 
with increased risk of severe disease and mortality (10). 
Other co-existing chronic diseases were heart diseases, 
cerebrovascular diseases, malignancies and chronic re-
nal failure in our patients. Venkatesulu et al., concluded 
that COVID-19 infection is more severe with increasing 
need for intensive care and significantly increased mor-
tality rates in cancer patients compared to other cases 
(11). Similarly, it is known that the course of COVID-19 
infection may be unfavorable in cases accompanied by 
cardiovascular and cerebrovascular diseases (12).

Table 2: Distribution of underlying chronic diseases

Presence of 
chronic diseases

n  %

HT
Yes 36 15.9

No 190 84.1

Diabetes
Yes 22 9.7

No 204 90.3

Malignancy
Yes 8 3.5

No 218 96.5

COPD
Yes 33 14.6

No 193 85.4

Heart diseases
Yes 6 2.7

No 220 97.3

Cerebrovascu-
lar diseases

Yes 2 0.9

No 224 99.1

Chronic renal 
failure

Yes 5 2.2

No 221 97.8

HT: Hypertension, COPD: Chronic Obstructive Pulmonary Disease

Table 3: Results of laboratory parameters according to reference ranges

Presence of chronic diseases Absence of chronic diseases

Parameters 
Low
n (%)

Normal
n (%) 

High 
n (%)

Low
n (%)

Normal 
n (%)

High
n (%)

WBC (4.5-11.0) 27 (36%) 45 (60%) 3 (4%) 24 (15.9%) 102 (67.5%) 25 (16.6%)

RBC (3.90-5.50) 15 (20%) 57 (76%) 3 (4%) 17 (11.3%) 129 (85.4%) 5 (3.3%)

LYM (1.1-5.1) 35 (46.6%) 40 (53.4%) 0 (0%) 53 (35.1%) 98 (64.9%) 0 (0%)

HGB (11.5-17.5) 13 (17.3%) 61 (81.3%) 1 (1.3%) 21 (13.9%) 130 (86.1%) 0 (0%)

BASO (0-0.1) - 65 (86.7%) 10 (13.3%) - 131 (86.8%) 20 (13.2%)

PLT (140-400) 17 (22.6%) 58 (77.4%) 0 (0%) 17 (11.3%) 134 (88.7%) 0 (0%)

PCT (0-9.99) - 75 (100%) 0 (0%) - 150 (99.3%) 1 (0.7%)

NEU (1.8-7.3) 3 (4%) 41 (54.7%) 31 (41.3%) 4 (2.6%) 109 (72.2%) 38 (25.2%)

D-DIMER (0-0.55) - 20 (26.7%) 47 (62.7%) - 65 (43.0%) 70 (46.4%)

LDH (125-220) 1 (1.3%) 13 (17.3%) 51 (68%) 1 (0.7%) 52 (34.4%) 89 (58.9%)

CRP (0-5) - 9 (12%) 66 (88%) - 51 (33.8%) 100 (66.2%)

WBC: White Blood Cell, RBC: Red Blood Cell, LYM: Lymphocyte, BASO: Basophil, NEU: Neutrophil, HGB: Hemoglobin, PLT: Platelet, PCT: 
platetetcrit, CRP: C - reactive protein, LDH: Lactate Dehydrogenase 
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In a study conducted with 212 patients, 42% of whom 
had at least one chronic disease, it was reported that 
COVID-19 infection led to a longer hospital stay and 
poor prognosis in the presence of comorbid diseases. 
Moreover, it has been suggested that underlying chronic 
diseases are highly likely to increase mortality rates by 
causing severe damage to vital organs such as heart, 
liver and kidney (13). Some laboratory tests are required 
to detect the dysfunction of these essential organs. The 
results of the tests can not only support the diagnosis of 
COVID-19, but also provide information about the prog-
nosis. It has been shown that certain laboratory tests such 
as complete blood count, LDH, CRP, AST and ALT may 
be supportive in the diagnosis of COVID-19 even if a 
confirmation is provided via a RT-PCR test. Accordingly, 
increased levels of AST, ALT, LDH and CRP and lympho-
penia are the most common laboratory abnormalities in 
COVID-19 infection (14). Furthermore, increased levels of 
D-DIMER may be used as a helpful tool in both diagnosis 
and prognosis of COVID-19 infection (15).

About gender and age for underlying diseases, there 
are few researches, especially with angiotensin con-
verting enzyme (ACE) 2 receptor polymorphism (16-20). 
Ambrossino et al., underlined that being male and hav-
ing chronic diseases like DM and HT are more relatively 
about mortality (16). Circulating ACE2 activity is increased 
in cardiovascular complications, so COVID-19 can be 
more serious in younger than older patients (17). Most re-

searchers also state that morbidity and mortality could be 
connected with smoking, obesity, and proinflamatory cy-
tokines such as TNF-α, IL-6, or C-reactive protein (18-20). 
In our study, WBC, RBC, HGB, NEU and monocyte values 
were lower in males than females, also CRP and PCT were 
higher in males, which was statistically different. About 
ages, RBC, LYM and HGB were lower in the 32-64 group 
whereas CRP, D-DIMER and NEU were statistically higher 
in the 65 and above group.

In this study, we aimed to reveal to what extent the lab-
oratory tests, which have been previously shown to be 
helpful in the of diagnosis and prognosis of COVID-19, 
differ in cases with underlying chronic disease compared 
to those without any comorbidity. We found that the 
laboratory abnormalities such as lymphopenia, elevated 
CRP, LDH and D-DIMER, which are mostly anticipated 
findings in COVID-19 infection, have a higher incidence 
in cases that have underlying chronic diseases.

In addition, we also determined that the mean values 
of D-DIMER, CRP and LDH were statistically signifi-
cantly higher in the group with chronic disease. Since 
COVID-19 cases with chronic comorbid diseases have a 
poor prognosis and higher mortality rates, it is inevitable 
to see more laboratory abnormalities compared to the 
other COVID-19 cases. Even though we could not make 
a clear evaluation regarding mortality because of the very 
low mortality rate among the cases in our study, previ-

Table 4: Comparison of laboratory parameters according to presence or absence of underlying diseases

Patients with chronic diseases Patients without chronic diseases
p-value

Median (Min-Max)**

RBC 4.45 (2.99-5.78) 4.64 (1.08-6.53) 0.275

LYM 1.30 (0.32-4.36) 1.39 (0.28-4.75) 0.799

HGB 13.20 (8.10-18.20) 13.70 (3.69-17.20) 0.088

BASO 0.068 (0.00-0.50) 0.046 (0.00-0.80) 0.035*

PLT 239 (67-712) 212 (20.50-511.0) 0.085

NEU 6.68 (0.39-21.70) 4.60 (0.00-17.40) 0.001*

MONO 0.60 (0.10-1.78) 0.50 (0.05-1.80) 0.056

D-DIMER 1.01 (0.19-19.93) 0.58 (0.03-16.89) 0.011*

LDH 290 (113-1491) 244 (54-644) 0.010*

CRP 38 (0-355) 30 (0-242) 0.042*

Mean±Std. Deviation***

WBC 9.48±4.34 7.78±3.56 0.002*

PCT 0.19±0.071 0.180±0.055 0.275

*A value of p<0.05 was taken as statistically significant, ** Mann-Whitney U test, *** Independent Sample t test; WBC: White Blood Cell, 
RBC: Red Blood Cell, LYM: Lymphocyte, BASO: Basophil, NEU: Neutrophil, HGB: Hemoglobin, PLT: Platelet, PCT: plateletcrit,
CRP: C - reactive protein, LDH: Lactate Dehydrogenase 
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ous studies have shown that the presence of co-existing 
chronic diseases leads to many serious complications 
including increased mortality rates (5, 8-12). Considering 
patients with poor prognosis will have more laborato-
ry abnormalities than others, our study, which revealed 

more abnormal laboratory findings in patients with un-
derlying chronic diseases, showed an expected result in 
accordance with many prior studies, which suggested 
that the presence of comorbidities is associated with a 
poor prognosis.

Table 5: Comparison of laboratory parameters according to gender and age

Comparison of laboratory parameters according to age

Female Male
p-value

Median (Min-Max)**

WBC 8.47 (1.80-25.20) 6.40 (1.25-18.50) 0.001*

RBC 4.74 (1.71-6.00) 4.41 (1.08-6.53) 0.000*

LYM 1.30 (0.30-4.75) 1.36 (0.28-4.46) 0.839

HGB 14.10 (5.50-18.20) 12.65 (3.69-18.80) 0.000*

BASO 0.60 (0.00-0.50) 0.06 (0.00-0.80) 0.388

PLT 206.5 (20.50-712.00) 235.50 (67.00-477.00) 0.004*

NEU 5.91 (0.00-21.70) 4.12 (0.39-17.40) 0.001*

MONO 0.66 (0.10-1.80) 0.42 (0.05-1.61) 0.000*

D-DIMER 0.77 (0.03-19.93) 0.61 (0.11-18.79) 0.527

LDH 243.50 (54.90-1491.00) 259.00 (113.00-686.00) 0.700

CRP 52.50 (0.00-272.00) 11.90 (0.00-355.00) 0.000*

Mean±Std. Deviation***

PCT 0.17±0.06 0.19±0.05 0.001*

32-64 65 and over
p-value

Median (Min-Max)**

WBC 7.00 (3.10-25.20) 8.07 (1.25-18.50) 0.122

RBC 4.83 (2.99-6.53) 4.34 (1.08-5.78) 0.000*

LYM 1.79 (0.28-4.75) 1.02 (0.30-4.36) 0.000*

HGB 14.00 (7.30-18.20) 12.80 (3.69-17.20) 0.000*

BASO 0.05 (0.00-0.18) 0.57 (0.00-0.80) 0.283

PLT 215.00 (67.00-477.00) 215.00 (20.50-712.00) 0.838

NEU 4.50 (1.30-21.70) 6.45 (0.00-17.40) 0.001*

MONO 0.56 (0.06-1.80) 0.57 (0.05-1.78) 0.425

D-DIMER 0.42 (0.03-13.40) 1.27 (0.16-19.93) 0.000*

LDH 241.00 (143.00-1491.00) 266.00 (54.90-686.00) 0.128

CRP 9.36 (0.00-265.00) 50.20 (0.00-355.00) 0.000*

Mean±Std. Deviation***

PCT 0.185±0.059 0.182±0.063 0.758

* Statistically significant since p <0.05, ** Mann-Whitney U test, *** Independent Sample t test; WBC: White Blood Cell, RBC: Red Blood 

Cell, LYM: Lymphocyte, HGB: Hemoglobin, BASO: Basophil, NEU: Neutrophil, MONO: Monocyte, PLT: Platelet, PCT: Plateletcrit,

CRP: C - reactive protein, LDH: Lactate Dehydrogenase
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CONCLUSIONS

Laboratory abnormalities, which are indicative for pre-
diction of poor prognosis, are inclined to be more com-
mon in patients with underlying chronic diseases. We 
suggest that laboratory abnormalities should be con-
sidered to be used in prediction of complications of 
COVID-19 patients, especially in those with underlying 
chronic diseases.
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