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Background: During COVID-19 pandemic, it is difficult to distinguish febrile patient infected by SARS-CoV-2 or bacterial causes.
Howell-Jolly bodies are a well-known entity found in red blood cells. They are nuclear fragments, composed of deoxyribonucleic acid,
commonly observed in the peripheral blood smears of hyposplenic or asplenic patients. Recently, similar inclusions often referred to as
Howell-Jolly body-like inclusions (HJBLIs) have been reported in the neutrophils of patients with acquired immune deficiency
syndrome (AIDS) and COVID-19 patient.

Aim: To explore whether HIBLIs in peripheral blood smear could differentiate between patients with confirmed SARS-CoV-2 and
bacterial pneumonia.

Methods: We performed cross-sectional study using secondary data from COVID-19 database and re-evaluated peripheral blood
smears to identify HJBLIs. We included confirmed COVID-19 adults age >18 years who were hospitalized in Dr. Hasan Sadikin
General Hospital, Bandung, Indonesia from March 1st 2020-May 31st 2020. We also examined peripheral blood smears in patients
with confirmed bacterial pneumonia as a control group. Clinical characteristics including disease severity, CURB-65 score, comor-
bidity, and the present of HIBLIs in peripheral blood smears were evaluated.

Results: Overall, 33 patients were included: 22 were confirmed COVID-19 and 11 were confirmed bacterial pneumonia. The median
(interquartile range) age in COVID-19 and patients with bacterial pneumonia were 53 years (40-64) vs 57 years (53-71), respectively.
Compared with patients with bacterial pneumonia, HIBLIs were significantly higher in COVID-19 patients [21/22 (80.8%) vs 5/11 (45.5%),
p 0.001].

Conclusion: Howell-Jolly body-like inclusions could be a potential feature to help differentiate between COVID-19 and bacterial
pneumonia.
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Introduction
During COVID-19 pandemic many patients with acute febrile illness were hospitalized. It was difficult to distinguish
between patients with SARS-CoV-2 and those who have bacterial pneumonia. Diagnostic laboratory confirmation such as
polymerase-chain reaction for COVID-19 and bacterial culture need time and specific resources that were not available in
every health facility. Especially in severe patients, we need to early differentiate between COVID-19 and bacterial
pneumonia patients to determine the appropriate treatment.

The peripheral blood smear is a simple evaluation that can potentially differentiate between bacterial and viral
infection." One of the abnormalities that could be detected in peripheral blood smear is Howell-Jolly bodies, nuclear

remnants found in red blood cells under various pathological states. They are most commonly present in patients with
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absent or impaired function of the spleen® Others causes of Howell-Jolly bodies are post-splenectomy, sepsis, post-high-
dose corticosteroid treatment, autoimmune and neoplastic disorders.>*

In peripheral blood smears, the nuclear fragments appear as small but strongly basophilic (purple) dots inside the
eosinophilic (pink) red blood cells.” Howell-Jolly body-like inclusions (HJBLIs) were detached nuclear fragments
resembling Howell-Jolly bodies within neutrophils from Human Immunodeficiency Virus (HIV)-infected patients, organ-
transplant recipients, and patients on immunosuppressive drugs.® In our previous case report, interestingly we found
HJBLIs in our COVID-19 patient.’

In this study, we sought to determine whether the presence of HIBLIs could be used to help differentiating between
patients with confirmed COVID-19 and bacterial pneumonia.

Methods
We performed cross-sectional study using secondary data from COVID-19 database and re-evaluated peripheral blood
smears to identify HJBLIs. We included confirmed COVID-19 adults age >18 years who were hospitalized in
Dr. Hasan Sadikin General Hospital, Bandung, Indonesia from March 1st 2020-May 31st 2020. We also examined
peripheral blood smears in patients with suspected COVID-19 but had negative SARS-CoV-2 RT-PCR and confirmed
bacterial pneumonia in that period as a control group. From this database, we excluded the patients who had not
complete data of hematological examination and peripheral blood smears. Clinical characteristics including disease
severity, CURB-65 scoring, comorbidity, and the present of HIBLIs in peripheral blood smears were compared on the
hospital admission. Disease severity was determined using WHO interim guidelines of novel coronavirus (2019-nCoV)
(WHO 2020).®

We retrieved complete blood cell counts (CBCs) data that were performed using Sysmex XN-1000. Peripheral blood
smears were re-evaluated manually by two independent observers, a board-certified haematologist and
a hematopathologist. The present of HJBLIs, morphological characteristics in red blood cells, white blood cells
(WBC), and platelets were qualitatively and quantitatively documented. The morphology grading system was reported
according to the International Council for Standardization in Hematology (ICSH), and the examiners were blinded to the
COVID-19 test result during the smear review.

Qualitative variables of peripheral blood smear were analysed using the Chi-square or Fisher’s Exact test, while the
Mann—Whitney test was used to conduct quantitative analysis. All statistical analyses were conducted using SPSS
software (SPSS Inc. 24).

Results

A total of 33 patients which consist of 22 COVID-19 infected cases and 11 bacteria pneumonia cases were included in
the analysis. More than half of patients were male. Median (IQR) age of COVID-19 and bacterial pneumonia patients
were 53 years (40-64) vs 57 years (53—71) years, respectively. The most common comorbidity was hypertension in
patient with COVID-19 (40.9%), and chronic kidney disease in patients with bacterial pneumonia (36.4%). Severe
disease was found in approximately half of COVID-19 and two-third of bacterial pneumonia patients. CURB-65 score 3
(severe pneumonia) was significantly higher in bacterial pneumonia compared to COVID-19 patients [3/11 (27.3%) vs 0/
22 (0%), p = 0.03]. The majority of our COVID-19 and bacterial pneumonia patients were discharged. Death was found
in approximately 14% COVID-19 patients and one-fourth of those with bacterial pneumonia (Table 1).

Haemoglobin level was higher in COVID-19 patients compared to those with bacterial pneumonia [12.5 (6.4—12.8) vs
9.5 (7.2-12.6) g/dL, p 0.004]. There were no significant differences in white blood cells count and morphology in
peripheral blood between COVID-19 and bacterial pneumonia patients, except for HIBLIs. Proportion of COVID-19
patients that had HIBLIs was significantly higher than those with bacterial pneumonia [21/22 (80.8%) vs 5/11 (45.5%),
p 0.002]. Atypical lymphocytes were commonly found in COVID-19 patients [9/22 (40.9%)]. There was no COVID-19
patient with thrombocytopenia compared to half of those with bacterial pneumonia patients (p = 0.001) (Table 2).

Howell-Jolly body-like inclusions are depicted in Figure 1.
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Table 2 Red Blood Cells, White Blood Cells and Platelets in Patient with COVID-19 and Bacterial Pneumonia

Table | Characteristics of Patients with COVID-19 and Bacterial Pneumonia

Characteristics COVID-19 (n= 22) Bacterial Pneumonia (n= 11)

Age, years (median, IQR) 53 (40-64) 57 (53-71)

Male (n, %) 12 (54.5) 7 (63.6)

Comorbidity (n, %)?

® Diabetes 5(227) 0 (0.0)

® Hypertension 9 (40.9) 3(27.3)

® Coronary artery disease 3 (13.6) 2 (18.2)

® Chronic kidney disease 0 (0.0 4 (36.4)

® Tuberculosis 0 (0.0) 2 (18.2)

® Cirrhosis of the liver 0 (0.0) I (9.1)

® Others 7 (63.6) 5(22.7)

Severity of disease (n, %)

® Moderate 10 (45.5) 3(27.3)

® Severe 12 (54.5) 8 (72.7)

CURB-65 score (n, %)°

* 0 2.(9.1) I 9.1)

o | 16 (72.7) 4 (36.4)

L) 4 (18.2) 3(27.3)

® 3 0 (0.0 3(27.3)

Bacterial sputum culture No bacteria E. Coli: 4 (36.4)
Acinetobacter baumannii: 3 (27.2)
Staphylococcus hemolyticus: 3 (27.2)

Klebsiella pneumonia: 1 (9.1)

Outcome (n, %)

® Death 3 (13.6) 3(27.3)

® Discharged 19 (86.4) 8 (72.7)

Notes: *Patients may have more than one comorbidity. °p = 0.038. “p= 0.03.

Variable COVID-19 (n=22) Bacterial Pneumonia (n=11) p-value
Haemoglobin (g/dL), median (IQR) 12.5 (6.4-12.8) 9.5 (7.2-12.6) 0.004"
White blood cells (/mm?), median (IQR) 12,500 (3120-21,000) 10,610 (4920-20,610) 0.194
Platelets (x1000/mm?), median (IQR) 257 (64-633) 109 (42-419) 0.24
Peripheral blood smear Red blood cells
Size
Normocytic (n, %) | (4.5) 0 (0.0 1.000
Anisocytosis (n, %) 21 (95.5) 11 (100.0)
Chromic
Normochromic (n, %) 7 (31.8) 0 (0.0) 0.040°
Polychromatic (n, %) 15 (68.2) 11 (100.0)
Shape
Burr Cell (n, %) 9 (40.9) 6 (54.4) 0.458
Schistocyte (n, %) 12 (54.5) 2 (18.2) 0.124
Target Cell (n, %) 15 (68.2) 4 (36.4) 0.086
Ovalocyte (n, %) 0 (0.0) 0 (0.0) -
Spherocyte (n, %) 14 (63.6) 9 (81.8) 0.256
Normoblast (n, %) 2 (9.1) 0 (0.0 0.438
(Continued)
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Table 2 (Continued).

Variable COVID-19 (n=22) Bacterial Pneumonia (n=11) p-value
White blood cells
Amount
Decrease (n, %) 4 (18.2) 1 (9.1) 0.383
Normal (n, %) 17 (77.3) 8 (72.7)
Increase (n, %) 1 (4.5) 2 (18.2)
Immature cells
Myelocyte (n, %) 7 (31.8) 2 (18.2) 0.347
Metamyelocyte (n, %) 1 (4.5) 0 (0.0) 0.667
Hypersegmentation (n, %) 8 (36.4) 4 (36.4) 0.653
Toxic Granule (n, %) 10 (45.5) 6 (54.5) 0.622
Atypical Lymphocytes (n, %) 9 (40.9) 2 (18.2) 0.182
Vacuole
Neutrophil (n, %) 4 (18.2) 1 (9.1) 0.450
Monocyte (n, %) 18 (81.8) 8 (72.7) 0.429
Howell-Jolly body like inclusion (n, %) 21 (80.8) 5 (45.5) 0.002°
Platelets amount
Decrease (n, %) 0 (0.0) 6 (54.5) 0.001°
Normal (n, %) 20 (90.9) 4 (36.4)
Increase (n, %) 2.(9.1) I 9.1)
Giant platelets (n, %) 19 (86.4) I'1 (100.0) 0.282

Notes: “Mann-Whitney, °Chi Square, “Fisher Exact test.

Discussion

This study demonstrated significant morphologic changes between patients with and without COVID-19 infection. Our
most interesting findings are the significant HIBLIs found in these patients. COVID-19 patient also showed normal
platelet, and a slight increase in atypical lymphocytes.

The findings of HIBLIs in neutrophils were previously reported in COVID-19 patient.” And observed in majority of
our patients. Bain coined the inclusion in 1989, a detached nuclear fragment in the neutrophils caused by dysplastic
granulopoiesis.” It was occasionally identified in monocytes, lymphocytes, eosinophils, and neutrophils.'® The occur-
rence of the inclusions could hypothetically be a response to a specific viral infection. However, the pathogenic and
prognostic consequences of HIBLIs in COVID-19 are questions that demand further studies. We also found HJBLIs in 5/

’

5

Figure | Howell-Jolly body-like inclusions found in neutrophil (arrow sign).
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11 (45.5%) patients with bacterial infected group due to possibility previous or concomitant other viral infection in these
patients.

Interestingly and different from other common viral infections, about 90% of the COVID-19 patients had normal
platelet count. This finding is also consistent with the previous study by Pozdnyakova, which reported normal mean platelet
count in Non-ICU and ICU COVID-19 patients.'" Infected patients often have mild thrombocytopenia and increased
platelet consumption, together with a corresponding increase in platelet production.'? On the contrary, we found approxi-
mately half of bacterial pneumonia patients had thrombocytopenia. Elmaraghy et al revealed the association of thrombo-
cytopenia with high number of mortality in patient with pneumonia.'*> Compared to patients with severe pneumonia but
without COVID-19, those with COVID-19 disease actually had higher platelet counts, according to Yin et al.'*

In our study, atypical lymphocytes were found in 9/22 (40.9%) COVID-19 patients compared to 2/11 (18.2%) in those
with bacterial pneumonia. This finding was lower than previously study by Weinberg et al who reported atypical
lymphocytes in 93.3% COVID-19 cases in Chicago, USA.'® This variance could be caused by the difference in clinical
characteristics of the patients. Most of the patients (9/15) in previous study were admitted in intensive care with severe
disease compared to half of our patients with severe COVID-19 disease. These atypical lymphocytes are likely reactive
to severe SARS-CoV-2 infection.

We found that haemoglobin level was significantly higher in COVID 19 patients compare to bacterial infected cases
[12.5 (6.4-12.8) vs 9.5 (7.2-12.6) g/dl, p = 0.004]. Previous study reported that patients with severe COVID-19 had
significantly lower hemoglobin levels than those with moderate or mild COVID-19. The optimal hemoglobin cut-off
value for prediction of disease severity was 11.6 g/dL.'® These different could be caused by different severity between
COVID-19 and bacterial pneumonia patients in our study. On the other hand, there was no significant difference in WBC
and platelet count between the groups. However, Kamel et al revealed COVID-19 cases showed a significant decrease in
mean WBC count, as well as basophil, neutrophil, lymphocyte, and eosinophil counts compared with the controls.'” This
dissimilarity could be caused by different characteristics of bacterial pneumonia patients in our study.

In regard of clinical characteristics, the most common comorbidity in COVID-19 patient was hypertension
followed by diabetes. These results were consistent with a meta-analysis study on COVID-19 comorbidities, in
total of 1786 patients that stated the most common comorbidities identified in these patients were hypertension
(15.8%), cardiovascular and cerebrovascular conditions (11.7%), and diabetes (9.4%).'® In bacterial pneumonia
patients, the most common comorbidity was chronic kidney disease followed by hypertension. HIBLIs previously
reported in HIV-infected patients, organ-transplant recipients, and patients on immunosuppressive drugs.® So, we
assumed that the comorbidities in our patients did not affect the present of HIBLIs.

The majority of our COVID-19 patients were discharged and approximately 14% ended in death. These results were
consistent with previous study by Chen et al that found discharged and death of COVID-19 patients were 68% and 15%,
respectively.'’

The limitations of this study are the small number of subjects; hence, analysis cannot be conducted according to the
severity of the disease, and the possibility of operator-dependent morphologic changes in blood smear. We also could not
retrieve list of drugs used in our patients, so we could not rule out the potential bias caused by drugs especially steroid use
that could have influence on the present of HIBLIs. Post high-dose steroid treatment had been reported as one of the causes
of Howell-Jolly bodies in red blood cells.** It is unknown whether steroid used could influence HIBLIs. In addition, due to
cross-sectional method, we could not evaluate the relation between these new findings in the peripheral blood smear with the
course of the patients. In conclusion, blood smear analysis could be considered as an additional important examination in
patients with suspected COVID-19 to help differentiate those from bacterial pneumonia. In addition, attention should be
focused on HJBLIs in neutrophils. Further studies are needed to evaluate the pathogenic and prognostic consequences of
HIJBLIs in COVID-19 patients with analysis of additional variables among the groups and stratification by disease severity.
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