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BMA shown diffuse infiltration of promyelocytes 
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Upper Left : CT-Scan at first day of admission in the hospital 

Upper Right : CT-Scan shown a new infiltration in RLL after patient became febrile with 

neutropenia 

Lower Left : CT-Scan shown bilateral infiltration suggesting new episode of COVID-19 infection 

Lower Right : CT-Scan at the day of discharge consistent with partial healing  
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Abstract 

Up to now, COVID-19 pandemic affected more than 40 million of people 

worldwide. Some of the patients had episodes of symptoms recurrence after 

the first episode of infection with variable intervals. There are multiple 

issues and hypotheses about re-infection or re-activation of COVID-19 virus, 

especially in immunocompromised patients. In this paper first, we present a 

case with a recent history of COVID-19 infection who proceeded to Acute 

Myeloid Leukemia M3 and immunosuppression by chemotherapy, then we 

review some recently published articles about possible re-infection or re-

activation. 
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Case 

A 15-year-old boy was referred to our hematology clinic because of 

pancytopenia (WBC: 3200/µl , Hb: 10.5 mg/dl, PLT: 88000/µl). Her mother complained 

of her son's sudden icteric sclera. In history, he had no past medical, surgical and 

medication history. One month ago, he had an episode of COVID-19 infection with 

signs and symptoms of cough, dyspnea and patchy infiltration in the left lung. He had 

two negative PCR tests. After that, gradually, symptoms become resolved, and only 

some residual patchy infiltration was visible in lung CT-Scan. In the physical exam, 

there were not any signs of lymphadenopathies nor splenomegaly. COVID19-PCR was 

negative, but the COVID19 antibody was positive for IgG (33 IU/ml with typically less 

than 5 IU/ml) but negative for IgM (3.5 IU/ml with typically less than 5 IU/ml).  

He became a candidate for bone marrow biopsy and aspiration. Results for 

bone marrow biopsy, aspiration and flow cytometry were compatible with Acute 

Myeloid Leukemia M3 with positive PML-RARα. After admission, he had no signs or 

symptoms of active infection, So the chemotherapy regimen started with ATRA 

(45mg/m
2
) and Arsenic Trioxide (0.15mg/kg) daily. After about ten days of treatment, 

his weight increased about 10 kilograms, and WBC count reached up to 29000/µl. As 

with differentiation syndrome, we started Dexamethasone 8 mg twice daily and a 

single dose of Idarubicin 12mg/m
2
, although he had not any sign of respiratory 

distress. After three days, the WBC count decreased to 13000/µl and again started to 

rise about 23000/µl three days after that, so another single dose of Idarubicin 

12mg/m
2
 was administered. With this second dose, WBC count drop to 800/µl, Hb to 

7.5 mg/dl and PLT to 15000/µl. By continuing Arsenic Trioxide and holding the ATRA, 

the WBC count started to decrease, we started ATRA 45mg/m
2
 thereafter. With this 

decrement, his weight returned to normal.  

In the admission course, as he was neutropenic, he became febrile with a 

temperature of about 39.0 C. He had a cough, Shivering, and myalgia. We continued 

ATRA and Arsenic Trioxide but evaluated him for febrile neutropenia etiologies. In 

Lung CT-Scan, a new patchy infiltration in his right lung was seen. In this situation, 

empirical antibiotics (Meropenem, Vancomycin and Levofloxacin) were administered. 

As the patient's general condition worsened we added antifungal agent Amphotericin 

liposomal 3mg/kg to empirical antibiotics. 

About 24 hours later, he became severely dyspneic, and O2 saturation drop to 

75% and in CT-Scan severe bilateral ground-glass patchy infiltrations compatible with 

COVID-19 lung involvement became visible. The patient was intubated and 

concomitantly pulmonologist performed a bronchoscopy and took mini 
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bronchoalveolar lavage and sent it for galactomannan and gram smear, culture, and 

COVID-PCR. After 48 hours, bronchoalveolar lavage Galactomannan was negative, but 

viral load measured by COVID RT-PCR cycle threshold (CT levels) was 521868217 

copies per milliliter of mini bal sample.  

We started Interferon Beta 1.2 million units subcutaneously every other day 

and remdesivir 200 mg in day one and then 100 mg for four days after that with three 

days of Methylprednisolone 500mg and after that Dexamethasone 8 mg twice daily 

continued. Although ATRA and Arsenic trioxide continued during the anti-viral 

treatment. He was also evaluated for pulmonary thromboembolism with pulmonary 

CT-Angiography, which was consistent with thromboembolism. We transfused 

platelets and maintained the platelet count above 50000/µl, and started Enoxaparin 

60 units subcutaneously twice daily. After five days on mechanical ventilation, O2 

saturation began to rise and some pieces of evidences of respiratory recovery were 

seen. On day eight, the patient became extubated. Antibiotics and antifungal 

treatment were continued for 14 days, then we hold them. We tapered 

Dexamethasone gradually and continuously. By continuing ATRA and Arsenic Trioxide 

administration platelet count increased gradually and the patient became transfusion 

independent. After six weeks of admission, the patient was discharged with the good 

general condition and without any dependency on oxygen. WBC was 5600/µl, Hb 10.5 

mg/dl and PLT were 145000/µl at the time of discharge. Anti-coagulant continued 

after discharge. 

 

Discussion 

Up to October 2020 COVID-19 virus affects more than 40 million people with 

more than one million death worldwide. Two significant concerns about COVID-19 are 

re-infection and prolonged viral shedding [1,2]. Some patients have positive COVID-19 

PCR earlier after the recovery of infection despite antibody production [3]. Some 

studies have shown that these antibodies titers begin to drop about two months later 

[4]. It would be possible that the virus may persist in the body in respiratory 

secretions while the patient has no symptoms. it can spread throughout the body into 

the different organs such as the spleen, lymph nodes, which cannot be detected by 

nasopharyngeal swab [5]. It has been suggested that antibodies produce against viral 

spike proteins, which can be mutated and lead to reduce neutralization [6,7]. In the 

second infection, IgG antibodies were undetectable after the diagnosis, which would 

be justifiable for the low burden of the disease in the first episode of infection in 

some patients. [8,9]. Of note T cell immunity may have a pivotal role in the long-term 
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protection against the virus by providing targets against spike protein with helper and 

cytotoxic T cells [10,11]. In the convalescence period, viral shedding is still ongoing. 

There is some evidence that patients with immunodeficiency, such as glucocorticoids 

use have prolonged viral shedding [12]. In a report from the COCOREC study group in 

France, they reported 11 patients with confirmed viral re-infection at least three 

weeks later than the first episode. Four of them had a mild relapse and 7 of them had 

severe relapses who were admitted to ICU. They suggested that in patients with mild 

relapse prolonged exposure and reduced immunity made them susceptible to re-

infection. However, in severe relapses, suboptimal control of infection leads to second 

infection [13,14]. There are several reports of COVID-19 re-infection with mild clinical 

pictures or without any symptoms. The latter may be diagnosed with a positive PCR 

test in which it can be sample contamination or misdiagnosis due to detecting non-

infectious RNA. PCR test can not differentiate between infectious and non-infectious 

RNA, so all test positivity would not be a clinical relapse [15-18]. Guido Lancman et al. 

reported a 55-year-old woman with Acute lymphoblastic leukemia who had positive 

for COVID-19 infection after induction chemotherapy with severe respiratory signs 

and symptoms. After receiving remdesivir and clinical improvement, she became 

infected again with positive PCR one month later after consolidation therapy. Results 

of the antibody were negative despite prior positive results. They supported the 

COVID-19 re-activation issue because of a short interval between consolidation 

therapy and PCR positivity [19]. In this paper, we reported a patient with acute 

myeloid leukemia who had previously been infected with COVID-19 with positive IgG 

serology and with negative PCR at the time of admission. However, as he became 

leukopenic and lymphopenic in the course of treatment, he infected again with 

COVID-19 and became severely symptomatic, which was confirmed by lung imaging 

and positive PCR test result. There are some proposed issues about re-infection. First, 

it may be possible that after the first infection, the virus would not fully remove from 

body secretions, lymphatic system or pulmonary infiltration as in our patient, So it can 

be quiescent until an immunosuppression event occurred and it becomes activated 

again. Chemotherapeutic agents that interact with B cell function, such as Anti-CD20 

agents, may impact antibody production against COVID-19. Lia Philips et al. reported a 

case with Acute lymphoblastic leukemia who had severe COVID-19 infection before 

initiating induction chemotherapy. He received only steroids and non-myeloablative 

chemotherapeutic agents until the critical period of infection passed, then he received 

a full course of chemotherapy. In this paper Lia et al recommended that after passing 

the critical phase of infection chemotherapeutic agents could be introduced [20]. 

However, it needs more attention than our report and Guido et al. [19] report had a 

new episode of infection with COVID-19 after myeloablative chemotherapy and 
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starting chemotherapy would not be completely safe. A recently published report 

from Memorial Sloan Kettering Cancer Center in New York, demonstrated severe 

COVID-19 infection in 20% of patients with cancer and a 12% case fatality rate. 

Treatment with immune checkpoint inhibitors predicted both hospitalization and 

severe disease [21]. A recent report published in New England Journal of Medicine by 

Bina Choi et al [22], they reported a 40-years-old man with antiphospholipid 

syndrome, who had received immunosuppressive agents because of alveolar 

hemorrhage. In the course of first infection with COVID-19 until death, he had four 

course of COVID-19 infection, new infection and three recurrences.  

 Second, it may be possible that the virus can transform into a new mutational 

status, which is more virulent [23], or secondary infection with a new viral strain. 

However, it is necessary to define the exact genome in each course of infection. 

Nevertheless, because the previous result of PCR was negative, it would not possible 

to compare the genomic study results in the two episodes of COVID-19 infections. In 

the case of new mutational status, it would be possible that a new mutation interacts 

with different lymphocyte colony and make them replicative which lead to another 

phase of cytokine release. So, it may be possible significantly immunocompromised 

patients acquire this infection several times. This issue needs further investigations to 

confirm these observations. 

In summary we reported a case with AML-M3, who had previous history of 

COVID-19 infection. After administration of chemotherapeuting agents he became 

infected again with positive findings in CT-Scan and also PCR test. This may be due to 

re-activation or re-infection that needs further investigation. 
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