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Abstract 

Chronically hemodialyzed (HD) patients are vulnerable population during a SARS-COV-2 pandemic. They are at 
high risk of developing very severe forms of COVID-19 disease. In this article we describe, for the first time to our 
knowledge, three HD patients (all males, aged 70, 70 and 74 years) vaccinated intramuscularly with two doses 
of the mRNA BNT162b2 vaccine (BionTech/Pfizer Comirnaty) in whom subsequent breakthrough SARS-CoV-2 in-
fections developed. All patients achieved post-vaccine seroconversion for anti-spike antibodies with IgG titers of 
227 AU/mL (cut-off, 13 UA/ml). SARS-CoV-2 infection was diagnosed 28, 44 and 48 days after the second dose 
of BNT162b2 and confirmed with the polymerase-chain-reaction (PCR) test. Two patients were asymptomatic 
of COVID-19 and didnʼt require hospitalization. The third patient reported only non-significant drop in oxygen 
saturation and was hospitalized. All patients were characterized by a moderate or even low post-vaccination 
neutralizing antibody titer but on the contrary a high production of these antibodies after infection. Perhaps 
this production of antibodies by memory B cells is responsible for the mild course of the disease and the likely 
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reduction of mortality. These breakthrough cases in no way undermine the importance of the vaccinations and 
on the contrary, argue for their urgency.
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Patients  chronically  hemodialyzed  (HD)  in-center  are
a unique and vulnerable population during a SARS-COV-2 
pandemic. Due to the high rate of comorbidity, older age and 
impaired immunity, they are at high risk of developing very 
severe forms of COVID-19 disease with fatality rates varying 
from 16% to 32% [1-2]. Consequently, in most countries HD 
patients are prioritized to receive vaccines against COVID-19. 
Vaccinations follow the same schedule as in people without 
chronic kidney disease. Recently, we showed that the ma-
jority of dialyzed patients achieve high seroconversion rates 
after full vaccination with BNT162b2, with few and mild side 
effects [3-5]. On the other hand, Grupper et al. demonstrat-
ed that such vaccine seroconversion is definitely lower than 
that observed in the general population [6]. Therefore, it is 
uncertain whether vaccinating with standard schedules will 
result in sufficient immune response in this population and, 
by consequence, protection against infection. 

In  this  report,  we  describe  our  experience  with 3 break-
through SARS-COV-2 cases in HD patients. Their characteris-
tics are presented in table 1. They had received a  two-dose  
vaccination  with  the  mRNA  BNT162b2 vaccine (BionTech/
Pfizer Comirnaty) intramuscularly with a 3-week interval 
between the first and the second doses. All our patients 
were routinely monitored for anti-spike and anti-nucleo-
capsid (N)-specific antibody titer before the vaccination, 
after the first, and the second, dose of BNT162b2. The pa-
tients achieved post-vaccine seroconversion for anti-spike 
antibodies with IgG titers of 227 AU/mL (cut-off, 13 UA/mL); 
452 AU/mL and 92.5 AU/mL, assessed 14-21 days after the 
second dose of BNT162b2 using chemiluminescent immu-
noassay (The LIAISON® SARS-CoV-2 Trimetric-S IgG, test 
Diasorin, Italy). SARS-CoV-2 infection was diagnosed 28, 
44 and 48 days after the second dose of BNT162b2 and 
confirmed with the polymerase-chain-reaction (PCR) 
test. Viral genome sequencing performed in one patient 
revealed B.1.1.7 – currently the most common variant 
in Poland.

All three patients were male and suffered from diabe-
tes, two of them had diabetic nephropathy as the under-
lying renal disease. The Charlson Comorbidity Index was 
high in all of them, and ranged from 9 to 12. The patients had 
negative computed tomography. Two patients did not have 
any symptoms of SARS-CoV-2 infection and did not require 
hospitalization. The third patient reported fever, fatigue, 
and a temporary, non-significant drop in oxygen satura-
tion. He was the only one with an elevated inflammation 
marker (CRP) and was hospitalized. He received antiviral 
treatment with remdesivir (total dose 600 mg), dexameth-
asone (6 mg for 10 days), LMWH (enoxaparin 40 mg) and 
an antibiotic (ceftriaxone). The patient showed a quick im-
provement in his general condition and on the twentieth 
day of his hospitalization, he clinically recovered and was 
discharged home.

In  terms  of  laboratory  findings,  all  patients  showed 
a high titer of anti-spike IgG antibodies, elevated d-dimer lev-
el and significantly increased NT pro-BNP, at the time of diag-
nosis. Fibrinogen level elevation was detected in two out of 
three patients and only one patient had lymphopenia (lym-
phocytes < 1.0 x 109/L). Oxygen therapy was not required in 
any of the patients. We observed SARS-CoV-2 clearance (PCR 
negative) in all patients within 4 weeks of infection. None of 
the patients had developed any serious complications, and 
no residual symptoms were observed in any of them. 

To our knowledge, this is the first description of three 
fully vaccinated HD patients in whom subsequent break-
through SARS-CoV-2 infections developed. It is notewor-
thy that the infection occurred in patients with confirmed 
vaccine seroconversion to spike protein. Previous studies 
demonstrated that sera from individuals vaccinated with 
BNT162b2, were similarly potent against the B.1.1.7 variant 
when compared to the reference D614G strain of virus [7]. 
Although rare, breakthrough infection can occur because 
vaccines against SARS-CoV-2 do not offer 100% protection 
according to the pivotal studies. In the recent study the 
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Table 1. Demographic, clinical, laboratory and radiological features

Variables Case 1 (MR) Case 2 (MP) Case 3 (BF)

Age, yrs 70 70 74

Sex Male Male Male

Body mass index, kg/m2 31.1 27.7 39.7

Length of HD, months 65 30 23

Cause of kidney failure ADPKD DN DN

Diabetes Yes Yes Yes

Coronary artery disease No No Yes

Charlson Comorbidity Index 9 10 12

Time of diagnosis after 2nd dose of vaccine (days) 44 28 48

                          Signs and symptoms

Fever No No Yes

Fatigue No No Yes

Oxygen saturation 98% 93% 96%

                            Laboratory results

Anti-S IgG after 1st BNT162b2 AU/ml * a no data 4.18 6.52

Anti-S IgG after 2nd BNT162b2 AU/ml ** a 452 227 92.5

Anti-N after 1st and 2nd BNT162b2 negative negative negative

SARS-CoV-2 variant no data no data B.1.1.7

Anti-S IgG at diagnosis infection AU/ml *** a 795 845 5770

Hemoglobin, g/dl (11.2-15.7) 11.4 8.9 12.7

Lymphocyte count, x109/L (1-3) 1.58 0.84 1.25

CRP, mg/L (0-5) 2.5 3.4 157

Troponin, ng/mL (0-0.014) 0.031 0.078 0.044

NT pro-BNP, pg/mL (0-125) 17556 44984 1623

ALT, U/L (0-33) 8 4 19
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Fibrinogen, g/L (1.8-3.5) 5.2 3.49 6.1

D-dimer, ng/mL (0-500) 1571 564 521

Chest CT normal normal normal

DN, diabetic Nephropathy; ADPKD, autosomal dominant polycystic kidney disease; * 21 days after the first dose of vaccine; ** 14-21 

days after the second dose of vaccine; *** in the first week after diagnosis of breakthrough infection; a - to convert AU/ml into BAU/ml 

multiple by 2.6

breakthrough infection rate among 2916 fully vaccinated 
residents of skilled nursing facilities and staff members did 
not exceed 1%. Like our report, the majority of the cases were 
asymptomatic, the rest had a mild or moderate course [8].  
Interestingly,  all  our  patients  were  characterized  by a mod-
erate or even low post-vaccination neutralizing antibody titer 
but on the contrary a high production of these antibodies af-
ter becoming infected. Perhaps this production of antibodies 
by memory B cells is responsible for the mild course of the 
disease and the likely reduction of mortality. That’s why these 
breakthrough cases in no way undermine the importance of 
the vaccinations and on the contrary argue for their urgen-
cy. However, the described cases in this report raise several 
new questions: (i) is the breakthrough infection due to the 
decreased immunity of HD patients or rather immune eva-

sion of new variants, and their ability to create higher viral 
loads? [9]; what is the optimal vaccination schedule for HD 
patients? and what is the titer of neutralizing antibodies that 
protects patients against COVID-19? Clinical studies answer-
ing these questions should be a priority.
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