Letters in Applied NanoBioScience
Platinum Open Access Journal (ISSN: 2284-6808)
Review
Volume 11, Issue 2, 2022, 3509 - 3512
https://doi.org/10.33263/LIANBS112.35093512

COVID-19 Vaccine, Contraceptive, Viscosity and Safety
Margin Change

Sora Yasri "® Viroj Wiwanitkit 2Q

1 Private Academic Consultant, Bangkok Thailand; sorayasri@outlook.co.th (S.Y.);
Dr DY Patil University, Pune, India; wviroj@yahoo.com (V.W.);
*  Correspondence: sorayasri@otlook.co.th (S.Y.);
Scopus Author ID 56022182600
Received: 19.06.2021; Revised: 25.07.2021; Accepted: 28.07.2021; Published: 5.09.2021

Abstract: COVID-19 vaccine is the new vaccine aiming at containment of the COVID-19 outbreak.
For vaccination, an interaction with personal medication is an important concern. Since the
contraceptive pill is widely used and the interrelationship with the COVID-19 vaccine is possible. A
study to assess interrelationship is interesting. Clinical mathematical model analysis is used to estimate
viscosity change comparing COVID-19 vaccine recipients with and without contraceptive use. A safety
margin value for no hyperviscosity is also calculated. A decreased safety margin for no hyperviscosity
is expected in one who takes a contraceptive pill. It is necessary to monitor for blood viscosity change
in vaccine recipients who use the contraceptive pill, and if it is possible, the contraceptive pill should
be stopped before vaccination.
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1. Introduction

COVID-19 is a present global public health crisis that is still existed worldwide [1-3].
The new COVID-19 vaccine is the new tool for the management of pandemics [4-6]. Since the
COVID-19 vaccine is new and is registered in emergency mode, there are limited data on
efficacy and safety [7-9]. The adverse effects of any vaccine are possible, and there are
sporadic reports for the COVID-19 vaccine [10-12].

The vaccination in subjects with underlying disease or personal medication might cause
the interaction between new vaccine and underlying disease or personal medication, and there
might be an unwanted clinical consequence. Regarding personal contraceptive pill, it is widely
used for fertility control among fertile age women, and it is in the interrelationship between
contraceptive pill with COVID-19 vaccine is possible. A study to assess interrelationship is
interesting. In this study, the authors assess the rheological impact of the contraceptive pill.
Post COVID-19, blood viscosity change is estimated, and change of safety margin for no
hyperviscosity is also calculated.

2. Materials and Methods

This is a clinical mathematical model study. The assessment of blood viscosity change
is done based on the basic clinical rheological principle. Basically, blood viscosity depends on
two important compositions, plasma and cellular components. A new COVID-19 vaccine can
induce rapid immunoglobulin production in blood. Immunoglobulin is a protein and can cause
https://nanobioletters.com/ 3509



https://nanobioletters.com/
https://nanobioletters.com/
https://doi.org/10.33263/LIANBS112.35093512
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-8292-6656
https://orcid.org/0000-0003-1039-3728

https://doi.org/10.33263/LIANBS112.35093512

an increased level of viscosity. An estimated increasing viscosity level from normal
background value in a healthy person is 2.4 cp [13]. An alteration of viscosity after vaccination
will cause no problem if viscosity does not exceed the hyperviscosity cut-off level, equal to 5
cp [14].

For a clinical mathematical model study, the estimation of final viscosity after COVID-
19 vaccination is done. A simulation is performed for 2 scenarios, a) vaccine recipient without
contraceptive pill use and b) vaccine recipient without contraceptive pill use. Regarding the
effect of contraceptive pill use, primary data of blood viscosity change due to contraceptive
pill in a previous referencing report is referred to [15]. The estimated final viscosity will be
equal to “background viscosity + change after receiving COVID-19 vaccine with/without
contraceptive pill use”. Then a calculation for a safety margin for no problem of hyperviscosity
is done.

Basically, there will be a safety margin for no hyperviscosity problem in anyone
receiving the vaccine. A safety margin is defined as a value representing a difference between
the final estimated viscosity and hyperviscosity cut-off level. Therefore, it can be calculated by
“hyperviscosity cut-off level — estimated final viscosity”.

This study is a pure clinical mathematical stud and does not involve animals or humans;
it requires no ethical approval.

3. Results and Discussion

From clinical mathematical model analysis, the estimated safety margin values are
presented in Table 1. According to this study, there is a difference of safety margin for no
hyperviscosity between COVID-19 vaccine recipients with and without contraceptive use. A
COVID-19 vaccine recipient with contraceptive use has a lower safety margin value.

Table 1. Safety margin of COVID-19 vaccine recipient with and without contraceptive use.

Group Background Estimated safety
viscosity value (cp) margin (cp)

vaccine  recipient  with 1.58 0.92

contraceptive use

vaccine recipient without 1.40 1.10

contraceptive use entry 2

Adverse effect following COVID-19 vaccination is an important publication
consideration at present. Of several possible adverse effects, rheological alteration is a
commonly reported issue. Clot and thromobohostatic problems might follow COVID-19
vaccination [16-18]. Alteration of blood viscosity is an important result of the interaction
between an administered vaccine and human physiology. If there is a personal medication, the
interaction between the vaccine and personal medication is a very important issue.

Here, the authors discuss the impact of contraceptive use. At present, there is no study
to assess the effect of contraceptives. According to this study, it can show an impact of viscosity
in case there is the concurrent use of both contraceptive pill and COVID-19 vaccine. Clinically,
the increased blood viscosity in women using oral contraceptive pills was reported [19]. Hence,
there is no doubt that there might be an increased risk if COVID-19 concurrently uses the
contraceptive pill.
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4. Conclusions

Hyperviscosity is an important adverse clinical problem due to the COVID-19 vaccine.
The vaccine can induce immune production and result in increased viscosity. In a situation that
there is the concurrent use of the contraceptive pill, a significantly increased viscosity is
expected. This might result in a clotting problem due to hyperviscosity. As a clinical
recommendation, it is necessary to monitor for blood viscosity change in COVID-19 vaccine
recipient who has contraceptive pill as personal medication. If it is possible, the contraceptive
pill should be ceased before the COVID-19 vaccination.
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