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ABSTRACT

Coronavirus disease 2019 (COVID-19) outbreak is spreading rapidly all over the world, being a 
major threat to public health. Since clinical feature of COVID-19 has not been fully evaluated 
yet, empirical antibacterial agents are frequently combined for the treatment of COVID-19 
in addition to antiviral agents, concerning co-existing bacterial pathogens. We experienced 
a case of severe thrombocytopenia with epistaxis and petechiae, while treating a COVID-19 
patient with ceftriaxone, levofloxacin, and lopinavir/ritonavir. The platelet count decreased 
to 2,000/mm3 and recovered after discontinuation of the three suspected drugs. In treating a 
potentially fatal emerging infectious disease, empirical and/or experimental approach would 
be unavoidable. However, the present case suggests that the possibility of adverse effects 
caused by polypharmacy should also be carefully considered.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) outbreak, caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), is spreading rapidly all over the world, including Korea [1]. As 
clinical feature of COVID-19 has not been fully evaluated yet, clinicians frequently combine 
empirical antibacterial agents for the treatment of COVID-19 in addition to antiviral agents, 
concerning co-existing bacterial pathogens [2]. However, empirical combinations of 
antibiotic agents may also increase risk of severe adverse effects. We report a case of severe 
thrombocytopenia with epistaxis and petechiae, while treating a patient with COVID-19 with 
ceftriaxone, levofloxacin, and lopinavir/ritonavir. Informed consents for publication of clinical 
data were obtained from the patient.

CASE REPORT

This is a 54-year-old Korean man who was diagnosed with hypertension and diabetes 
mellitus at the most recent health checkup two months ago. He was not on regular 
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medication yet. He experienced headache on February 19, 2020 (symptom onset day, D1; 
Fig. 1). On the next day he became febrile and productive coughs and myalgia followed. He 
visited a screening center to be tested for COVID-19, and the diagnosis of COVID-19 was 
confirmed on February 22 (D4). He was admitted at a public medical center for the treatment 
of COVID-19 on February 23 (D5). His exposure history to SARS-CoV-2 was unclear.

At the time of admission, his chest X-ray (CXR) showed mild bilateral infiltration, but 
predominantly on the right lower lobe. Routine blood tests including complete blood counts 
(CBC) were unremarkable; white blood cell (WBC) count 5,490/mm3, hemoglobin 15.1 g/dL, 
platelet count 154,000/mm3, erythrocyte sedimentation rate (ESR) 24 mm/hr, and C-reactant 
protein (CRP) 0.12 mg/dL. Hydroxychloroquine (HCQ) 400 mg PO qd was prescribed as 
an antiviral agent for COVID-19. On February 26 (D8), the antiviral agent was changed to 
lopinavir/ritonavir 400/100 mg PO twice daily and ceftriaxone 2 g IV q24hr was started 
as fever and headache persisted with worsening infiltration on CXR. Fever and infiltrates 
on CXR did not improve by February 28 (D10), levofloxacin 750 mg IV q24hr was added 
consequently. CBC on this day was as follows: WBC count 7,510/mm3, hemoglobin 14.9 g/dL, 
and platelet count 135,000/mm3.

On March 2 (D13), he had epistaxis on the right nostril, gum bleeding, and petechiae on both 
arms and legs. CBC showed severe thrombocytopenia (WBC count 5,770/mm3, hemoglobin 
13.0 g/dL, platelet count 2,000/mm3), while coagulation times were not much prolonged 
(prothrombin time 14.1 seconds (INR 1.21, 69.1%) and activated partial thromboplastin 
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Figure 1. Clinical course, drug administration, and platelet count of a patient with COVID-19. 
A 54-year-old Korean male patient with COVID-19 experienced severe thrombocytopenia with epistaxis and 
petechiae. Platelet count dropped to 2,000/mm3 while receiving ceftriaxone, levofloxacin, and Lopinavir/ritonavir, 
while it recovered soon after discontinuation of all the suspected drugs. 
COVID-19, coronavirus disease 2019; HCQ, hydroxychloroquine; PC, platelet concentrate; Sx, symptom; NP, nasal 
prong; CXR, Chest X-ray; RLL, right lower lobe.
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time 35.0 seconds). A repeat test confirmed the findings were not by an error. Due to high 
risk of critical bleeding, he was transferred to a tertiary care center after 10 units of platelet 
concentrates transfused. On arrival at the tertiary care center, his vital signs were stable, but 
complained of headache and nausea. Intra-cranial hemorrhage was concerned, but close 
monitoring without immediate imaging was decided since he did not show any neurologic 
deficit and the headache persisted since the diagnosis of COVID-19 without significant 
changes in intensity. Follow-up CBC showed platelet count of 38,000/mm3, and pseudo-
thrombocytopenia could be excluded by a peripheral blood smear. After additional 6 units 
of platelet concentrates were given, his platelet count rose to 113,000/mm3 next morning. 
After reviewing his clinical course, laboratory tests, and prescriptions, drug-induced 
thrombocytopenia was strongly suspected considering rapidly progressed thrombocytopenia 
despite relatively stable course of COVID-19. Three antibiotic agents, ceftriaxone, levofloxacin, 
and lopinavir/ritonavir, were suspected to be the culprit and all of these were discontinued. 
HCQ 400 mg PO qd was re-started as the antiviral agent, since he was still febrile and had 
oxygen requirement of 2 L/minute via nasal prong. His platelet count kept rising without 
additional transfusion afterward (137,000/mm3 on March 4 (D15), 174,000/mm3 on March 
5 (D16), and 313,000/mm3 on March 7 (D18)). His symptoms also improved, and HCQ was 
discontinues on March 6 (D17). Cycle threshold of polymerase chain reaction for SARS-
CoV-12 consequently increased, and the virus became undetected from upper respiratory tract 
specimen on March 9 (D20).

DISCUSSION

We presented a case of severe thrombocytopenia that occurred in a course of COVID-19 
treatment. In this case, the culprit could have either been viral infection itself or the drugs used 
empirically to treat pneumonia. Thrombocytopenia is commonly found in viral infections [3]. 
This may be also true in COVID-19, as several recent publications reported thrombocytopenia 
in this patient group, although its severity was not always described [2, 4-6]. In a randomized 
clinical trial which examined the efficacy of lopinavir/ritonavir in COVID-19 [4], researchers 
found thrombocytopenia occurred in 16 out of 194 participants, and 3 out of 16 who developed 
thrombocytopenia had platelet counts below 50,000/mm3.

Lopinavir/ritonavir, a protease inhibitor used for human immunodeficiency virus (HIV) 
infection, is used experimentally for the treatment of COVID-19, based on previous in vitro and/
or in vivo data for severe acute respiratory syndrome coronavirus (SARS-CoV) [7] and Middle 
East respiratory syndrome coronavirus (MERS-CoV) [8, 9]. Although thrombocytopenia with 
platelet count <50,000/mm3 had been reported as an adverse effect of lopinavir/ritonavir [10], 
only one case report of drug-induced thrombocytopenia in a HIV-infected patient could be 
found in the literature [11]. Considering over 10 years' experience of clinical use since 2010, 
incidence of drug-induced thrombocytopenia caused by lopinavir/ritonavir would be low. 
Reports of drug-induced thrombocytopenia (DITP) by levofloxacin is also limited [12-15]. 
Some reported shorter time to reach nadir in platelet count in patients with prior exposure 
to levofloxacin [13] or even ciprofloxacin [14]. On the contrary, DITP related to ceftriaxone 
and associated antibody have been reported, although number of cases are also limited 
[16-19]. In the most recent case report, abrupt-onset severe thrombocytopenia with platelet 
count of 1,000/mm3 occurred after six doses of ceftriaxone [16]. Although exposure history 
to antibiotics of the present case is not certain, previous sensitization to third-generation 
cephalosporin and/or fluoroquinolones would be possible, since they are commonly 
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prescribed in primary care settings. The cause of the acute thrombocytopenia in the present 
case would be likely to be ceftriaxone or levofloxacin, although the possibility of lopinavir/
ritonavir cannot be excluded.

Data released by present suggest that bacterial co-infection is not common in COVID-19 [2]. 
However, clinicians often prescribe empirical antibiotics for the patients with COVID-19 even 
when the possibility of combined bacterial pneumonia would be low. It would be because 
we are not familiar with the disease yet, and a possibility of combined bacterial pneumonia 
cannot be excluded completely as we experience post-influenza bacterial pneumonia [20]. 
In addition to antibiotic agents, various treatment modalities including corticosteroids and 
convalescent plasma can be considered, and medications for underlying diseases such as 
diabetes and hypertension are administered together. In treating a potentially fatal emerging 
infectious disease, empirical and/or experimental approach is unavoidable. However, the 
present case suggests that the possibility of adverse effects caused by polypharmacy should 
also be carefully considered.

In conclusion, we experienced a case of severe thrombocytopenia with epistaxis and petechiae, 
while treating a COVID-19 patient with ceftriaxone, levofloxacin, and lopinavir/ritonavir. 
Although severe thrombocytopenia has not been commonly encountered with this widely used 
empiric antibiotics, they should not be ruled out as a potential culprit.
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