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Abstract
While COVID-19 pandemic continues to affect our country and most countries in the world, we have to make some changes 
both in our social life and our approach to healthcare. We have to struggle with the pandemic on one hand and also try to 
follow up and treat our patients with chronic diseases in the most appropriate way. In this period, one of our group of patients 
who are challenging us for follow-up and treatment are those who should start or continue to use immunosuppressive therapy. 
In order to contribute to the accumulation of knowledge in this area, we wanted to report a patient who was followed up 
with the diagnosis of COVID-19 and had been administered rituximab very recently due to a nephrotic syndrome caused 
by membranous nephropathy.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2)-related coronavirus disease-19 (COVID-19) cases, 
which emerged in Wuhan [1], China in December 2019 and 
soon became a pandemic [2], started to appear in our coun-
try in March 2020. Membranous nephropathy (MN) is one 
of the most important causes of nephrotic syndrome (NS) in 
adults [3]. For treatment of MN, either cyclophosphamide 
or cyclosporin-A has been used in combination with glu-
cocorticoids for many years. However, recently, rituximab 
has started to come to the fore [4]. There is insufficient data 
about COVID-19’s course in immunocompromised patients, 
especially in NS patients using immunosuppressive agents. 

As far as we know, COVID-19 has not been reported in 
glomerulonephritis patients who use immunosuppressives. 
Herein, a case of COVID-19 who was recently treated with 
rituximab for MN is presented.

Case presentation

A 48-year old male who was admitted to the emergency 
clinic with cough, high fever and headache for 4 days was 
hospitalized on March 15, 2020 with a pre-diagnosis of 
COVID 19 pneumonia. He is non smoker and not use alco-
hol, and working as a parking guard. At the latest outpa-
tient visit on March 04, there were no signs or symptoms of 
infection. His past medical history included type 2 diabetes 
since 2013. Hemoglobin A1C of 5.8% on March 04, 2020. 
There was no evidence of retinopathy in the ocular exami-
nation and no neuropathy. A renal biopsy performed due 
to nephrotic syndrome (proteinuria: 8330 mg/day) in May 
2019 revelaed MN. At the time of diagnosis, serum albumin 
and creatinine was 2.4 g/dL and 0.7 mg/dL, respectively. 
Secondary MN causes were eliminated and primary MN was 
diagnosed after M-type anti-phospholipase A2 receptor anti-
bodies were positive (715 RU/mL). The patient was started 
on valsartan and furosemide for proteinuria and edema, and 
continued to use gliclazide and metformin. There was no 
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significant decrease in proteinuria, 1 g rituximab was admin-
istered for 2 times (day 0 and 15) in January and Febru-
ary 2020. On the last follow-up, the patient was not in any 
kind of remission. Physical examination at presentation to 
the emergency room revealed that he was febrile (38.5 °C) 
and normotensive (110/70 mmHg), his pulse was 96 min 
and rhythmic, and oxygen saturation was 96% while breath-
ing ambient air. On auscultation breath sounds were rough. 
No crepitations or rhonci were detected. He was empiri-
cally administered oseltamivir 75 mg BID and moxifloxacin 
400 mg QD on March 15. Microbiological assessment was 
negative for viral, bacterial or fungal infections, including 
aspergillosis, pneumocystis, and mycobacteria. Laboratory 
parameters throughout the follow-up are shown in Table 1, 

and pneumonic infiltration on computed tomography (CT) 
is shown in Fig. 1a–d. Nasopharyngeal swab sample was 
negative for influenza. However, swabs for SARS-CoV 2 by 
real-time reverse-transcriptase–polymerase-chain-reaction 
(rRT-PCR) assay were found positive. Due to persistent high 
fevers, hydroxychloroquine (400 mg BID for 24 h, after-
wards 200 mg BID; oral) was added to his treatment on 
March 19, and on March 21, moxifloxacin was discontinued 
and azithromycin was given for 5 days. There was no QT 
prolongation in the control electrocardiogram. C-reactive 
protein significantly increased to 116 mg/L (23 March). On 
March 26, lopinavir/ritonavir 200/50 mg 2*2 for 10 days and 
ascorbic acid 25,000 mg/50 mL QD for 7 days were added to 
the treatment regimen. As of March 29, his fever returned to 

Table 1  Laboratory parameters throughout the follow-up

ALP alkaline phosphatase, ALT alanine aminotransferase, AST aspartate aminotransferase, Ca calcium, CK creatine kinase, Cr creatinine, CRP 
c-reactive protein, eGFR estimated glomerular filtration rate, ESR erytrocyte sedimantation rate, GGT  gamma glutamyl transferase, Hb hemo-
globin, K potassium, LDH lactate dehydrogenase, Lym lymphocyte, Mg magnesium, Na sodium, Neu neutrophil, PLT platelet, PT protrombin 
time, WBC white blood cell

Date 15/03/20 18/03/20 21/03/20 23/03/20 26/03/20 29/03/20 01/04/20 03/04/20 13/05/20

Test
 WBC (4500–11,000/μL) 5610 2960 5160 6490 5510 4950 7210 7810 6890
 Neu (1500–7500/μL) 2930 1690 4060 5340 4880 3720 5700 6200 4070
 Lym (600–3400 μ/L) 2180 890 780 990 490 930 940 1060 1950
 Hb (13–17 g/dL) 10.9 10.3 10.2 9.6 8.8 9.5 7.9 9.1 11.7
 PLT (142–424,000 μ/L) 222,000 173,000 273,000 287,000 334,000 299,000 396,000 442,000 278,000
 CRP (0–5 mg/L) 31.7 12.8 116.4 85.7 42.3 19 0.99
 Procalcitonin (0–0.5 ng/mL) 0.85 0.89 0.5 0.25
 ESR (0–20 mm/h) 70 106 124 140 140 48
 Ferritin (22–274 ng/mL) 586.9 1692 727 143
 Glukoz (70–100 mg/dL) 159 165 130 152 168 153
 Urea (19–44 mg/dL) 57 37 43 35 32 27 23 39
 Cr (0.7–1.25 mg/dL) 1.6 1.2 1.26 1.24 1.03 0.87 0.76 1.27
 eGFR (> 90 mL/dk/1.73 m2) 49 70 67 68 85 101 107 66
 AST (5–34 U/L) 55 32 31 27 39 16 16 15
 ALT (0–55 U/L) 26 20 19 19 24 17 14 10
 ALP (40/150 U/L) 46 40 46
 GGT (12–64 U/L) 22 18 16
 LDH (125–220 U/L) 513 468 460 476 483 347 313
 CK (30–200 U/L) 516 253 256 233 135
 Ca (8.5–10.5 mg/dL) 7.3 8.4 8.3 8.5 8.7
 Mg (1.6–2.6 mg/dL) 1.8
 Na (135–145 mmol/L) 139 139 135 137 138 137 142 138
 K (3.5–5.1 mmol/L) 2.66 3.3 3.1 2.9 3.2 3.45 4.2 4.2
 Total protein (6.2–8 g/dL) 4.6 4.7
 Albumin (3.5–5 g/dL) 1.9 2.1
 PT (12–16.8 s) 16.8 16.2
 aPTT (24–42 s) 37.3 35
 Serum IgG (540–1822 mg/dL) 545 638
 Serum IgA (63–484 mg/dL) 240 251
 Serum IgM (22–240 mg/dL) 37 41
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normal and never increased again. Control swabs for SARS 
CoV-2 by rRT-PCR assay were reported as negative twice. 
During the follow-up, he just needed nasal oxygen and 
did not need intensive care. Serum creatinine decreased to 
0.7 mg/dL from 1.6 mg/dL with proper hydration. During 
his follow-up, his blood sugar remained stable. No signifi-
cant increase was observed. Enoxaparin sodium was given as 
an anticoagulant during hospital stay. Although his second 
chest CT (Fig. 1e–h) showed more severe pneumonia, he 
was decided to be discharged because of clinical and labo-
ratory improvement on April 05. The clinical course of the 
patient is shown in Table 2.

Discussion

According to World Health Organization data on June 18, 
2020, there have been 8,242,999 cases of COVID-19 and 
445,535 death in the whole world and 182,727 cases with 
4861 deaths in Turkey [5]. According to these data, the 
average mortality is 5.4% in all over the World and 2.6% in 
Turkey. The most frequent symptoms are high fever, cough, 
myalgia and fatigue. More rarely, sputum, headache and 
diarrhea can be seen. Average incubation period is 5.2 days 
[6]. According to a meta-analysis, approximately 30% of 
patients require intensive care caused by acute respiratory 

distress syndrome, and case fatality rate is 6.8% [7]. Patients 
who need intensive care and result with mortality are mostly 
over 65 years of age or have additional comorbidities such 
as hypertension, chronic obstructive pulmonary disease and 
diabetes. Some patients have leukocytosis but more of them 
have leukopenia and lymphopenia, high CRP, LDH and 
erythrocyte sedimentation rate. CT generally shows bilateral 
pneumonic infiltration. The most common pattern is ground 
glass appearance [7]. Opportunistic infections are common 
in immunocompromised patients [8] and symptoms often 
become blurred even in typical infectious diseases in these 
patients. Also, the disease course tends to be heavier in these 
patients compared to healthy population [9]. We see this 
situation most frequently in patients with kidney transplants 
and glomerulonephritis, to whom we administer immuno-
suppressive therapy. Chronic kidney disease (CKD) patients, 
especially in end stage, are also considered to be severely 
immunocompromised [10]. COVID-19 is also expected to 
be severe in our patients on immunosuppressive therapy. 
However, our data on this issue is limited. Alberici et al. 
reported that 5 of 20 patients with kidney transplants diag-
nosed with COVID-19 died, and four required intensive care. 
Five of 21 hemodialysis patients died. Mean duration of hos-
pital stay in discharged patients was 12–13 days. Two of the 
five patients with CKD died [11]. Also, several recovered 
COVID-19 patients with kidney transplants and a patient 

Fig. 1  a–d Chest CT shows diffuse areas of diffuse ground-glass infil-
trates in both lungs, scattered in a patchy style on March 15, 2020, 
after symptom onset. e–h Chest CT on March 31, 2020; In a com-
parative evaluation with CT of 15.03.2020, there is progression in 

pneumonic consolidations in both lungs. Interlobuler septal thicken-
ing in both lungs and pleural effusion increases reaching 10 mm on 
the left and 3 mm on the right in both hemithorax were observed as 
new findings
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with liver transplant have also been reported [9, 12, 13]. In 
these cases, mycophenolate mofetil, tacrolimus and everoli-
mus were temporarily discontinued in patients with kidney 
transplantation. In one case, tacrolimus was maintained 
with a low trough level aiming at 2–4.5 ng/mL [12]. While 
hydroxychloroquine, oseltamivir, azithromycin or moxiflox-
acin are generally used in treatment, corticosteroids, tocili-
zumab, intravenous immunoglobulin, remdecivir and favi-
pravir are used for severe disease [14]. Different treatment 
protocols are applied in different countries. Although there 
have not been previously reported glomerulonephritis with 
COVID-19, patients who use immunosuppressive therapy 
due to rheumatological diseases may show similarity to our 
patients with NS. Monti et al. reported eight COVID-19 
patients in a series of 320 cases diagnosed with rheumatoid 
arthritis and spondyloarthropathy. These patients had taken 
immunosuppressive drugs such as etanercept, abatacept, 
tofacitinib, baricitinib, methotrexate and leflunomide. Four 
of them had taken low-dose glucocorticoids and three of 
them hydroxychloroquine. Only a 65-year old patient needed 
oxygen and was hospitalized. No one died. Immunosuppres-
sive treatments of all patients were discontinued from the 
onset of symptoms [15]. Again, it is recommended not to 
stop the immunosuppressive drugs used for rheumatologi-
cal diseases during the COVID-19 pandemic by rheuma-
tology specialists from Italy [16]. If the high mortality in 
kidney transplant and chronic dialysis patients is remem-
bered, it can be understand how difficult this decision is 
about our patients. Coronavirus uses ACE2, an angiotensin 

I-converting enzyme (ACE) homologue, which is a cell 
surface receptor, to enter the cells. While this receptor is 
slightly expressed in endothelium and kidney, is particularly 
expressed in airways and heart [17]. Therefore, use of ACE 
inhibitors (ACEi) and angiotensin receptor blockers (ARBs) 
has been widely discussed since the beginning of the pan-
demic. However, clinical studies have shown that ACEi or 
ARBs do not increase morbidity or mortality in COVID-19 
patients [18–20]. Our patient continued to use valsartan. Our 
patient with bilateral COVID-19 pneumonia who had severe 
NS due to MN and had received rituximab 1 month ago did 
not develop severe hypoxemia and did not need intensive 
care. However, high fever remained for a long time. Hos-
pital stay was well above average (21 days). Combination 
of hydroxychloroquine, moxifloxacin and azithromycin, 
oseltamivir, and lopinavir/ritonavir were used at different 
times for treatment. Our experience in the monitoring and 
treatment of COVID-19 is increasing day by day. Recently, 
we have started to use hydroxychloroquine and azithromy-
cin or moxifloxacin in the early onset of pneumonia. When 
hypoxemia starts to develop, we choose to start patients on 
favipiravir in order to avoid the need for intensive care. We 
give prophylactic anticoagulants to all inpatients. We believe 
that this treatment approach is associated with low mortality 
in our country [14]. In nephrology practice, there are situ-
ations where we cannot stop immunosuppressive treatment 
such as kidney transplantation and vasculitis leading to rap-
idly progressive glomerulonephritis. On the other hand, we 
have patients with NS, in whom immunosuppressive therapy 

Table 2  The clinical course of the patient
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can be delayed for a while. Some of them were started on 
immunosuppressive agents before the pandemic. Some 
of our patients which have NS also have an indication for 
immunosuppressive therapy during the pandemic. We are 
undecided about temporarily discontinuing the treatment 
of our patients currently on immunosuppressives agents or 
postponing the treatment of our patients in need for treat-
ment. According to our observations, we concluded that the 
use of rituximab should be preferred in patients with abso-
lute indication. Because, we did not observe any significant 
side effects or increase in mortality due to rituximab. As 
a result, we make individual decisions on a case-by-case 
basis. In order to make more accurate decisions, more data 
on this issue should be collected. Therefore, we thought that 
it was appropriate to report this case to contribute to this 
accumulating data.
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