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In haemodialysis (HD) patients persistent seroconversion (PSC)
was found 6 months after natural severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection [1] and in 71–98% of
patients after complete vaccination [2].

Some authors [3] demonstrated amarked reduction of PSC in
HD patients and suggested a booster third vaccine dose (booster)
in HD patients 6 months after the administration of second vac-
cine dose (2nd VD).

This prospective study reports the anti-SARS-CoV-2 IgG titres
evaluated before vaccination, at the administration of first vac-
cine dose (1st VD), at the administration of 2nd VD and then ev-
ery month until 6 months after the 2nd VD.

After written informed consent, between February and April
2021, 192 HD patients in our department were vaccinated with
two doses of Pfizer-BioNTechmRNA-BNT162b2 SARS-CoV-2 vac-
cine (Comirnaty) administered 21 days apart. Of these, 174 HD
patients [61% males, age 72 years, interquartile range (IQR):
62–81 years; HD vintage 40 months, IQR: 21–71 months] had a
6-month follow-up after administration of 2nd VD.

The anti-SARS-CoV-2 IgG titre was evaluated using the
Liaison® assay (DiaSorin S.p.A.). The dosing interval is be-
tween <3.8 and >400 Apparent Unit (AU)/mL. According to the
manufacturer, a concentration>15AU/mLwas considered as ev-
idence of seroconversion.

In a subgroup of HD patients, we evaluated also cellular im-
munity response (CIR) 6 months after the administration of the
2ndVD.Spike-specific CD4+ andCD8+ T-cell responsewas quan-
tified using the QuantiFERON SARS-CoV-2 test (Qiagen S.p.A.), a
commercially available interferon-γ releasing assay.

The study protocol was approved by the institutional review
board and by the local ethics committee.

Six months after the administration of 2nd VD, 135 HD
patients (78%) still had PSC; of these patients, 37 (21%) had
had symptomatic or asymptomatic coronavirus disease 2019
(COVID-19) infection and had high anti-SARS-CoV-2 IgG titre
(85.3 AU/mL, IQR: 37.1–144.5 AU/mL) on the day of 1st VD, while
98 HD patients (56%) had a titre <12 AU/mL (3.8 AU/mL, IQR:
3.8–3.8 AU/mL) on the day of 1st VD. Only 39 (22%) HD patients
did not have PSC 6 months after the administration of 2nd VD:
these patients also had anti-SARS-CoV-2 IgG titre <12 AU/mL
(3.8 AU/mL, IQR: 3.8–3.8 AU/mL) on the day of 1st VD.

Figure 1 shows the trend in anti-SARS-CoV-2 IgG titre in the
three groups of patients.

Among the 39 HD patients, 12 patients (31%) never had anti-
SARS-CoV-2 IgG levels >15 AU/mL after vaccination, whereas 27
patients (69%) had anti-SARS-CoV-2 IgG levels >15 AU/mL tran-
siently after vaccination and titres then progressively decreased
over time.None of 39 patients without PSC had anti-SARS-CoV-2
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FIGURE 1: Follow-up of IgG anti-SARS-CoV-2 (anti-spike S1 and S2) in patients who received a first vaccine dose (Month 1) and a second vaccine dose (Month 0). Blue
indicates patients without seroconversion, red indicates patients with seroconversion and green indicates patientswith seroconversion 6months after the second dose
vaccine administration and IgG anti-SARS-CoV-2 positive at administration of first vaccine dose. The curves are smooth cubic spline curves through the media of data.

The dotted black line represents the threshold of positivity for IgG anti-SARS-CoV-2.

FIGURE 2: Trend of anti-SARS-CoV-2 IgG titre after the second vaccine dose administration. Linear regression and 95% confidence interval (shaded band). (A) All patients

(r2 = 0.01); (B) patients without seroconversion 6 months after the second dose vaccine administration (r2 = 0.25); (C) patients with seroconversion 6 months after the
second dose vaccine administration (r2 = 0.09); (D) patients with seroconversion 6 months after the second dose vaccine administration and IgG anti-SARS-CoV-2
positive at administration of first vaccine dose (r2 = 0.004). The dotted black line represents the threshold of positivity for IgG anti-SARS-CoV-2.
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IgG titre >100 AU/mL 1 month after administration of 2nd VD,
and in these HD patients the decrease of anti-SARS-CoV-2 IgG
titre had a much steeper slope curve than in the other two
groups of patients (Figure 2).

CIR (CD4+/CD8+) positivity against SARS-CoV-2 was found in
93% of patients with PSC and anti-SARS-CoV-2 IgG positivity be-
fore vaccination, in 70%of patientswith PSCwhohad anti-SARS-
CoV-2 IgG titre <12 AU/mL on the day of 1st VD and in 17% of
patients without PSC.

In other studies [4, 5] vaccine-induced T-cell response was
found in 62–78% of HD patients 3–8 weeks after vaccination with
mRNA-BNT162b2; however, there are few published data about
long-term CIR.

During the 6 months of follow-up, no patient had COVID-19
infection.

In conclusion, only 23% of HD patients did not develop or lost
PSC against SARS-CoV-2 6 months after complete vaccination
with two doses of Comirnaty vaccine; of these patients, 17% had
CIR against SARS-CoV-2.

It is probable that the booster is indicated in approximately
20% of HD patients at Month 6 or earlier after administration of
2nd VD. Only other prospective studies will be able to show us
the best timing of booster in HD patients with PSC against SARS-
CoV-2.
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