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Abstract 
Against the background of a COVID-19 infection, the overlap of bacterial 
coinfection is associated with an increased risk of poor treatment outcomes. 
A 76-year-old man was treated for ischemic stroke in the period of one week. 
During his hospital stay, he showed symptoms of a viral infection, due to 
which a PCR sample was taken for SARS-CoV-2. The test result was positive. 
Meningoencephalitis is suspected on the basis of the clinical symptoms shown 
and the initial blood test. K. pneumonia was detected by a cerebrospinal fluid 
(CSF) microbiological examination. The risk of bacterial coinfection with 
COVID-19 remains unclear. Timely and rapid diagnosis and treatment of 
bacterial meningitis, in the context of a proven COVID-19 infection, require 
a variety of biological tests and a multidisciplinary approach. In the early 
stages of acute bacterial and viral meningitis, the signs and symptoms are of-
ten nonspecific and it is not always possible to make a differential diagnosis. 
Laboratory tests, characterizing COVID-19, should determine the type, prog-
nosis, and outcome of a bacterial coinfection. Refining the laboratory diagno-
sis of a bacterial infection with COVID-19 is a new challenge for doctors. 
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1. Introduction 

With the spread of the COVID-19 pandemic, reports of bacterial coinfection in 
sick patients have become more frequent. Its manifestation can be considered as 
a direct impact of the virus on target organs and systems in humans. There have 
been reports of some patients developing meningitis due to various bacteria, such 
as N. meningitides [1] [2] [3]. Diagnosing and treating patients with a highly 
contagious infection, such as COVID-19, is not easy [4] [5]. 
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The differential diagnosis of bacterial and viral meningitis remains an impor-
tant and unsolved clinical problem, especially in the initial hours of hospitaliza-
tion, before receiving lumbal puncture results. Classical clinical diagnostic signs 
have limited value in establishing the diagnosis of meningitis [6] [7] [8]. 

2. Clinical Case 

A 76-year-old man was treated for ischemic stroke for one week. During his 
hospital stay, he showed symptoms of a viral infection, due to which a PCR 
sample was taken for SARS-CoV-2. The test result was positive. 

The patient was transferred to the intensive care unit due to a severely deteri-
orating general condition. He was disoriented and insufficient for time and 
place. 

Physical status: lung—weakened vesicular respiration and wheezing. Heart— 
rhythmic heart activity, 90 beats/minute, clear tones, no noise. Blood pressure 
135/85mm/Hg. The patient is afebrile, with a dry and uncoated tongue. The ab-
domen is soft, at the level of the chest, respiratory mobile. Liver and spleen are of 
normal size. Limbs—no swelling. 

Neurological status—meningoradicular syndrome. Neck rigidity (+), en-
hanced tendon supraosseous reflexes; Babinski (+) bilaterally. Cranial nerves— 
visibly intact. 

Computed tomography (CT) of the lung—bilaterally diffuse in the lung pa-
renchyma and subpleural in places are scanned areas looking like “frosted glass”. 
Bilateral subpleural pneumofibrosis.  

3. Results 

The patient was monitored by laboratory tests daily, as shown in Table 1 and 
Table 2. 

Based on the clinical indications and the initial blood test, meningoencephali-
tis was suspected and a treatment with intravenous antibiotics was started after 
sending cerebrospinal fluid (CSF) for analysis. CSF analysis (Table 3) showed 
the presence of elevated leukocytes and erythrocytes, elevated protein and glu-
cose. K. pneumonia was detected by CSF microbiological examination. 

 
Table 1. Mean values and standard deviation of biochemical parameters. 

Parameter Average SD Ref. range 

Troponin T 0.018 ng/ml 0.007 <0.014 ng/ml 

ASAT 22.5 U/l 4.9 <40 U/l 

ALAT 23 U/l 8.5 <40 U/l 

CK 129 U/l 80.5 <190 U/l 

CK- MB 33.3 U/l 17.9 <24 U/l 

TP 72.5 g/l 2.1 66 - 87 g/l 
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Continued 

Alb 35 g/l 0 35 - 52 g/l 

Glu 21.8 mmol/l 6.6 4.11 - 6.1 mmol/l 

Crea 573 μmol/l 63 53 - 115 μmol/l 

Urea 40.3 mmol/l 4.9 2.8 - 8.1 mmol/l 

LDH 822.3 U/l 33.5 240 - 480 U/l 

CRP 49 mg/l 33.9 <5 mg/l 

Na 148.5 mmol/l 3.4 135 - 155 mmol/l 

K 5.65 mmol/l 0.4 3.5 - 5.5 mmol/l 

Cl 118 mmol/l 2.8 98 - 108 mmol/l 

INR 8.3 1.1 0.9 - 1.2 

Fibrinogen 2.3 g/l 1.15 1.5 - 4.0 g/l 

D-dimer 9.86 μg/ml 2.17 <0.5 μg/ml 

TPUC (CSF) 1.29 g/l - 0.15 - 0.45 g/l 

GLU (CSF) 16.4 mmol/l - 2.22 - 4.44 mmol/l 

 
Table 2. Mean values and standard deviation of hematological parameters. 

Parameter Average SD Ref. range 

RBC 4.23 × 1012/l 0.32 3.7 - 5.9 × 1012/l 

HB 128 g/l 9 120 - 180 g/l 

MCV 86 fl 4 82 - 96 fl 

HCT 0.37 l/l 0.02 0.36 - 0.53 l/l 

WBC 20 × 109/l 12 3.5 - 10.5 × 109/l 

NEU 92.6% 1.15 40% - 83% 

MO 2% 0 1% - 11% 

LY 5.3% 1.15 20% - 48% 

PLT 162 × 109/l 37.9 130 - 360 × 109/l 

 
Table 3. Values of the measured parameters in cerebrospinal fluid. 

Parameter Result 

RBC 2869 cells/μL 

WBC 62 cells/μL 

MN 12.2% 

PMN 87.8% 

NEU 87.8% 

LYM 8.1% 

MON 4.1% 
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The patient is in a very severe general condition—coma with pronounced me-
ningo-radicular syndrome, narrow pupils with a slow reaction to light, evenly 
weakened vesicular respiration, with bilateral crepitations, haemodynamically 
stable. In the following days his condition was unchanged, afebrile with good 
diuresis. Due to blood sugar levels rising, he was consulted with an endocrinolo-
gist.  

4. Discussion 

Timely and rapid diagnosis and treatment of bacterial meningitis in the view of a 
proven COVID-19 infection require a variety of biological tests and a multidis-
ciplinary approach. In the early stages of acute bacterial and viral meningitis, the 
signs and symptoms are often nonspecific and it is not always possible to make a 
differential diagnosis. 

The gold standard for diagnosing meningitis is a cerebrospinal fluid (CSF) 
test. It usually lists the blood cells and determines which cells in the white blood 
cell line dominate. 

In our patient it is seen that the number of leukocytes and erythrocytes is in-
creased, respectively: RBC 2869 cells/μL and WBC 62 cells/μL. As a percentage 
of white blood cells, neutrophils dominate—87.8%. These results correlate with 
the type and severity of the infectious process. The high number of erythrocytes 
in CSF is an indication of a violation of the blood-brain barrier, which can also 
occur in SARS-CoV-2 and is associated with cytokine storm syndrome. 

In the biochemical tests, protein and glucose are most often determined in ce-
rebrospinal fluid. CSF glucose corresponds to a large proportion of circulating 
glucose in the blood. The best way to measure a patient’s glucose is to establish a 
link between cerebrospinal fluid glucose and serum glucose. 

In this case, it can be seen that our patient had high blood glucose, conse-
quently the glucose in the cerebrospinal fluid was also high—16.4 mmol/l, de-
spite that in bacterial meningitis the glucose level is typically low, (ref. range in 
CSF, 2.22 - 4.44 mmol/l). 

Regarding the total protein in the cerebrospinal fluid, it is also high—1.29 g/l, 
at a rate of up to 0.45 g/l. The concentration of protein is directly related to the 
degree of the infectious process, thus changing the concentration in the CSF. 
About 80% of the proteins contained in the cerebrospinal fluid are derived from 
plasma. The increase in protein is not very specific, but is of great importance 
for the diagnosis. A high level of total protein is usually equivalent to the degree 
of pleocytosis [9] [10]. 

Regarding the biochemical markers used in the diagnosis of meningitis, it can 
be seen that the patient has elevated CRP, mean value is 49 mg/l with SD = 33.9. 
Usually this indicator is very useful for the diagnosis and distinguishing viral 
and bacterial meningitis. Some authors assume that in bacterial meningitis, CRP 
levels are greater than 85 mg/l [11]. However, the very high levels of D-dimer, 
INR and LDH came to the fore in this patient. During the entire stay in the hos-
pital the patient’s D-dimer was extremely high—mean value is 9.86 μg/ml (ref 
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range < 0.5 μg/ml) with SD 2.17. In addition, his prothrombin time was signifi-
cantly prolonged and the mean INR was 8.3 (ref. range 0.9 - 1.2). The elevated 
values of LDH mean—822.3 U/l, SD = 33.5 correlate with this laboratory finding 
(Table 1). These laboratory parameters are more typically used in the diagnosis 
and follow-up of patients with COVID-19. In this regard, elevated levels of 
D-dimer, fibrinogen and INR are common in patients with severe COVID-19 
infection [12] [13] [14]. 

Studies show that elevated levels of D-dimer particularly in these patients are 
closely associated with poor prognosis. Anticoagulant therapy can effectively 
reduce mortality in patients with D-dimer levels above 3.0 µg/ml. In addition, 
patients with an ischemic stroke and elevated D-dimer levels tend to have a 
worse prognosis against the background of a present severe COVID-19 infec-
tion. The exact mechanisms by which COVID-19 induces hypercoagulability in 
patients remain unclear [15]. 

5. Conclusion 

In conclusion, we can say that accurate and rapid diagnosis is not always possi-
ble in the context of an infection with COVID-19. Elevated values of D-dimer, 
fibrinogen, and INR are specific for patients with COVID-19. These parameters 
could facilitate the early diagnosis. However, there are also a number of factors 
that complicate this process. They root mainly in the lack of clarity about the 
pathophysiological mechanisms by which SARS-CoA-2 acts. It is important that 
patients with COVID-19 are evaluated for neurological changes as early as poss-
ible. Moreover, timely laboratory testing and diagnostic imaging of patients with 
suspected stroke should be performed. Consequently, a multidisciplinary ap-
proach is particularly crucial for these patients. 
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