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Indication criteria for monoclonal antibody treatment
for COVID-19 in the era of vaccination: is an update
needed?

Cimrman S."2, Pazderkova J.", Dvoiakova L.3, Dlouhy P.', Haskova K.

'Infekéni oddéleni Masarykovy nemocnice v Usti nad Labem
21. 1ékar'ska fakulta Univerzity Karlovy v Praze
30ddéleni mikrobiologie Masarykovy nemocnice v Usti nad Labem

ABSTRACT

This study describes a cohort of 223 patients who received anti-S protein monoclonal antibody (mAb) treatment for COVID-19 after
having met the indication criteria set by the national guidelines in the Czech Republic at the time. The authors compare the vacci-
nated and unvaccinated subpopulations of this cohort. The results show that most of the patients (73.5%) already had significant
circulating levels of anti-S antibodies detectable at the time of treatment. The authors confirm a positive correlation between num-
ber of vaccine doses and S-protein antibody levels. The data show, that vaccinated patients are overall less likely to be hospitalized
than unvaccinated ones. The authors recommend a change in the national guidelines for mAb treatment in the Czech Repubilic.
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SOUHRN
Cimrman S., Pazderkova J., Dvoiakova L., Dlouhy P., Haskova K.: Novy pohled na indikaéni kritéria pro podani
monoklonalnich protilatek proti covid-19 v éie ockovani

Tato studie popisuje kohortu 223 pacient(, kterym byla podéna Ié¢ba monoklonalnimi protilatkami proti S proteinu SARS-CoV-2
(mAb) na zakladé stavajicich indika¢nich kritérii v Ceské republice a porovnava jejich o¢kovanou a neo¢kovanou subpopulaci.
Doklad3, ze vétsina pacientt (73,5 %) v této kohorté méla jiz v dobé podani [é¢by vysoké hladiny neutraliza¢nich anti-S protilatek.
Prokazuje pozitivni zavislost mezi poctem davek ockovani proti covid-19 a hladinou cirkulujicich anti-S protildtek a doklada, ze
ockovani pacienti v této populaci jsou méné casto hospitalizovani pro covid-19, nez neockovani. Na zakladé téchto vysledkd autofi
navrhuji zmény indika¢nich kritérii pro podani mAb v Ceské republice.

KLICOVA SLOVA
covid-19 - monoklonalni protilatky anti-SARS-CoV-2 - oc¢kovani proti covid-19 — protilatky proti proteinu S
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BACKGROUND

Monoclonal anti-S protein antibody (mAb) infusions
have been an available treatment option for patients
with COVID-19 in the Czech Republic since May 2021.
This cohort study presents an overview of 223 patients
who received this treatment, including vaccination sta-
tus and anti-S protein antibody levels at the time of the
infusion. We compared patient subpopulations based
on their vaccination status and traced their clinical out-
come after the mAb application.

Although the widespread dominance of the Omicron
variant of COVID-19 caused a shift towards other treat-
ment options [1], it is expected that new and emerging
mAbs that retain their efficacy against COVID-19 vari-
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ants (Sotrovimab, Tixagevimab plus Cilgavimab, etc.)
will be available in the Czech Republic soon. Our goal
is to recommend the distribution of these scarce medi-
cal resources to patients that will benefit from them the
most.

METHODS

In this prospective study, we collected and processed
data from 223 patients who received mAb treatment
in our outpatient clinic between September 2021 and
January 2022. This treatment was only recommended
to specific groups of patients considered to be at a high
risk of disease progression. The indication criteria were
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Indication criteria for monoclonal antibody treatment for COVID-19

L All of the following:

=  Positive COVID-12 PCR or antigen test
=  No more than 7 days of COVID-19 related symptoms
=  Quipaticnts only — no severe discase, no oxygen therapy needed

IL. One of the following:
= Age>=65 years
= BMI = 35 kg/m?

= Age =55 years AND one of the following:
= Arterial hypertension on treatment

= BMI = 30 kg/m?

= Chronic kidney disease CKD grade 3-5

= Hepatic cirrhosis

= Diabetes mellitus treated by antidiabetics or insulin
=  Primary or secondary immunodeficiency

= Chronic pulmonary discase
=  Prothrombotic state

= Neurological disease affecting breathing

Figure 1. Indication criteria for mAb treatment — published November 22, 2021 [2]
Full list was abbreviated for the sake of brevity, contains main criteria only.

defined by the national guidelines at the time [2]. Be-
fore application, a patient’s venous blood sample was
collected and informed consent was given.

We calculated the 95% confidence intervals for the
ratio of seropositive patients. Fisher exact test has
been used to evaluate the dependence of COVID-19
vaccination and hospitalization for COVID-19 related
health issues. 5% significance level has been cho-
sen, 95% confidence intervals for the odds ratio have
been calculated. Spearman correlation coefficient
has been calculated to evaluate the dependence of
anti-S protein antibody levels and number of vacci-
nation doses.

FINDINGS

Out of the 223 patients in our cohort, 164 (73.5%) al-
ready had detectable anti-S protein antibodies at the
time of the infusion (95% Cl = 67.0, 79.0). 119 of these
patients had anti-S protein antibody levels equivalent
to more than 250 BAU/m.

We used the following mAb regimens: Bamlanivimab
(n = 30), Casirivimab/imdevimab (n = 159), Reg-
danvimab (n = 34). We saw patients qualify for mAb
treatment under following criteria: age 65 or higher
(n =119), body mass index (BMI) 35 or higher (n = 34),
age 55 or higher + arterial hypertension (n = 22), immu-
nodeficiency (n = 18), diabetes mellitus treated by an-
tidiabetics or insulin (n = 17), prothrombic state (n = 5),
age 55 or higher + BMI 30 or higher (n = 4), chronic pul-
monary disease (n = 4).

166 patients in our cohort were vaccinated, 54 pa-
tients were not. In the case of 3 patients, the vaccina-
tion status was not determined. The circulating titer of
anti-S protein antibodies was significantin all but 8 (4%)
vaccinated patients in our sample and was higher in
patients who received multiple doses of the COVID-19
vaccines (p < 0.0001). In contrast, only 5 (9.2%) unvac-
cinated patients had any anti-S protein antibodies de-
tectable at the time. Median titer of anti-S antibodies
was 123.76 BAU/mL in patients who received 1 vacci-
nation dose (n=17),218.71 BAU/ml in patients who re-
ceived 2 doses (n = 118) and 241.94 BAU/mL in patients
who received 2 doses and a booster (n = 31).

Only 4 (2.4%) of the vaccinated patients in our co-
hort had to be hospitalized for COVID-19 following the
mADb infusion. In comparison, 6 (11%) of the unvacci-
nated patients had to be hospitalized. The vaccinated
patients were therefore less likely to be hospitalized for
COVID-19 (p = 0.1573; C1 95% = 0.004, 0.88).

CONCLUSION

Based on the indication criteria at the time, mAb infu-
sions had been administered in most cases to patients
who already had preexisting significant and likely pro-
tective levels of circulating anti-S protein antibodies.

Based on our findings, we suggest most of the pa-
tients that are considered at high-risk of disease pro-
gression as we currently identify them already have
more than sufficient levels of neutralizing anti-S pro-
tein antibodies.
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Figure 2. Mosaic plot for comparison of patient subpopulations based on vaccination status and need for

hospitalization for COVID-19

Top left: patients who were not vaccinated and were not hospitalized (n = 48). Top right: patients who were
vaccinated and were not hospitalized (n = 162). Bottom left: patients who were not vaccinated and were
hospitalized (n = 6). Bottom right: patients who were vaccinated and were hospitalized (n = 4).

DISCUSSION

In patients with significant anti-S protein antibody
levels, the application of mAb could be considered
wasteful, as it is likely not to have a significant impact
on their clinical outcome [3]. Evidence suggests that
people who become seropositive following infection
or primary vaccination will produce antibodies with in-
creased potency and breadth than those we are able to
produce artificially [4].

In most patients, the presence of preexisting endo-
genous neutralizing anti-S antibodies can be attribut-
ed to prior vaccination — the complex immunogenic
potential of COVID-19 vaccines has been extensively
documented by other authors [5]. Evidence suggests,
that anti-S protein antibodies can be used as a pro-
tective corelate for COVID-19 vaccines, even though
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the exact range of neutralizing antibody titer, that
could be considered protective, is currently not yet
established [6].

We therefore recommend the following changes in
the national indication guidelines:

« Given the increased availability of point-of-care
methods [7], future applications of mAb (including the
upcoming Sotrovimab) should be reserved for patients
with a confirmed lack of circulating anti-S protein an-
tibodies. We suggest prioritization of other treatment
modalities for seropositive patients.

« In settings, where point-of-care methods to detect
anti-S protein antibody levels are unavailable, unvacci-
nated patients should be prioritized.

This recommendation is in line with conclusions of
larger clinical studies (RECOVERY trial, etc.) and NIH
guidelines [8, 9].
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Unfortunately, most available studies concerning the
efficacy of mAb treatment regimens are based on un-
vaccinated populations. Despite that, new studies that
support our suggestion to reserve mAb treatment for
anti-S antibody-negative patients are beginning to ap-
pear [10].

Limitations

The values of neutralizing antibody levels described
in relation to vaccination dosage may be skewed due
to our laboratory’s upper detection limit value being
250 BAU/mL. The list of indication criteria, under which
patients qualified for mAb treatment, may be impre-
cise, since in case of multiple simultaneous risk factors
occurring in the same patient, only one was selected at
the discretion of the physician.
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