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Abstract: Background: A COVID-19 vaccine is a vaccine intended to provide acquired immunity against severe acute
respiratory syndrome corona virus 2. Ad26.COV2.S (Johnson & Johnson) vaccine is adenovirus vector-based vaccine that
targets the spike protein of the SARS-CoV-2 virus, when it enters the body it stimulates the immune response. Materials and
methods: This was a cross sectional study, health facility base, Conducted in Vaccine centre at Omer ben Alkhatab, Khartoum,
Sudan during the period July to August, 2022 to estimate changes of coagulation parameters among Sudanese vaccinated with
Johnson & Johnson vaccine. Sixty samples were collected from the Participants that took the first dose of Johnson & Johnson
vaccine; thirty samples before the vaccination, and thirty after vaccination. The coagulation parameters were performing by
different methods. Results: The means of parameters before the vaccination were; APTT was (36.2 £3), PT was (15.8+£2.4),
INR (1.2 £0.2), platelets (285.9 +7.2), fibrinogen (243.4 +4.6) and D-dimer (0.17+0.03). The means of parameters after the
vaccination for the APTT, PT, INR, platelets count, fibrinogen and the D-dimer were; (35.2 £2.9), (13.9+£2.1), (1.21+0.3),
(272.84£57.9), (284.2 £53.3) and (0.37+0.8) respectively. When compared between the results of parameters per and post
vaccination the results revealed that; there was significant decrease in the time for the APTT and PTT (p value <0.05), in
significant differences with the INR and platelets count (p value >0.05), significant increase for the fibrinogen and D- dimer
level (p value <0.05). While when compared the mean of the parameters with the age, genders, and symptoms there was
insignificant differences (p value >0.05), except the D — dimer had a significant differences with the age and symptoms (p
value <0.05). Conclusion: In the conclusion of this study there was significant decrease of the activated partial thromboplastin
time (APTT), Prothrombin time (PT), and significant increase in fibrinogen and D-dimer level in the Sudanese individuals
after the first dose of Johnson and Johnson Vaccine.
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1. Introduction

The Novell coronavirus aliment 2019 (COVID-19),
became first diagnosed in Wuhan in December 2019,
resulting from intense acute breathing syndrome corona virus
2 (SARSCoV-2). As of the stop of January 2022, about years
had exceeded considering the fact that starting of the
COVID-19 pandemic, with the quantity of inflamed human
beings worldwide exceeding 3.5 billion and the quantity of
deaths exceeding 550 million at that time, the COVID-19 is
regularly complex by coagulopathy and thrombosis [1].

The most frequently appearing symptoms are cough, fatigue,
and fever, which are mostly associated with much less
common symptoms consisting of headache, dyspnea, skin
rashes, sore throat, diarrhea, anosmia, and nausea, about 80%
of COVID-19 sufferers do not need hospitalization, after
infection by COVID-19 the coagulation and immune system is
activated, However, the relationship between COVID-9
infection and activation of the coagulation system still requires
elucidation ). To protect people from COVID-19 infection
several vaccines have been developed and distributed
worldwide by many countries to avoid the prevalence of the
infection and reduce the riskiness of COVID-19 [1, 3].

Vaccine is a simple, safe, and effective way of protection
against harmful disease, it uses the body natural defences to
build resistance to specific infections and makes strong
immune system Vaccine for SARS-CoV-2 from Pfizer-
Biontech was the first vaccine to be approved by the Kingdom
medicines and Health care Products regulatory agency
(MHRA). As of july 26, 2021, 3.85 billion doses vaccine for
SARS-CoV-2 were administered in 180 countries [4, 5].

Astraeneca  vaccine commercial name  weakened
adenovirus (ChAdOx1-S; ADI1222) developer by the
university of Oxford/Astrazeneca, platform is deficient
chimpanzee adenovirus, sero prevalence of vector used is
very low, stable for at least 6 months at 2-8 temperature
immunogenicity in humans is high (90%) [4].

Johnson and Johnson vaccine uses existing technology that
includes a virus called adenovirus, the DNA in the
adenovirus is modified in order that itcan produce a key part
of the SARS-CoV-2 virus particle to which the body then
develops an immune response. The adenovirus that provides
the SARS-CoV-2 DNA particle cannot multiply so it does
new no longer motive infection, because this device is
primarily based totally on solid DNA molecules, it does now
no longer require ultracold storage, making it less difficult to
distribute [6].

Vaccine-induced  immune  thrombocytopenia  and
thrombosis (VITT) is a brand new syndrome related to the
chAdox1 nCoV-19 adenoviral vector vaccine against severe
acute breathing syndrome coronavirus after SARS-Co-2
vaccination, VITT is rare appear. In many cases coagulation
activation exceeds fibrinolytic activation and thrombosis
appear, but in few cases, bleeding appears when fibrinolytic
activation exceeds coagulation activation [1, 7].

In Sudan according to the published data, only 8.3 % of
the populations were fully vaccinated, there is no clear

guideline’s toward the vaccine program concerning the side
effect that may occurs, also there is no published data
regarding the present of this syndrome in Sudanese
vaccinated people mainly Johnson & Johnson vaccinated, in
result of that this study was designed to find out the changes
of coagulation parameters that is related to VITT syndrome
among Sudanese vaccinated with Johnson & Johnson vaccine
in Khartoum state.

2. Material and Methods

This was a cross sectional study, health facility base,
Conducted in Vaccine centre at Omer ben Alkhatab,
Khartoum, Sudan during the period July to august, 2022 to
estimate changes of coagulation parameters among Sudanese
vaccinated with Johnson & Johnson vaccine. Apparently
healthy Participants took the first dose of Johnson & Johnson
vaccine; their ages between 18 and 60 were included. A
Participants that had a history of bleeding, thrombi or under
anticoagulant drugs or any one has been infected with corona
virus before or took any corona vaccine were excluded.
Organized Questionnaire was used to collect the data. Also
this study was approved by the ethical committee of the
Faculty of Medical Laboratory Sciences, University of
Medical Science and Technology. A written clear informed
consent was obtained from all participants and explains the
purpose of the research before sample collection. From each
participant two venous blood samples were collected, one in
EDTA containers and one in tri sodium citrate containers, the
samples were collected before and after vaccination; the first
sample before Johnson & Johnson vaccine dose, and the
second sample after 2-3 days of vaccination.

2.1. Platelets Counts

The platelets count was done by using Sysmex Automated
Hematology Analyzer KX 21N series SN B 2010.

2.2. Prothrombin Time (PT) Test Principle

The coagulation tests (PT) were performed using
semiautomatic device (coagulumeter). The principle of the
test consists of the use of calcium thromboplastin to measure
the clotting time of patient’s plasma. The test was measured
as a whole. The activity of extrinsic coagulation factors:
factor XI (prothrombin), factor V (proaccelerin), factor VII
(proconvertin) and factor X (Stuart factor).

2.3. Activated Partial Thromboplastin Time (APTT) Test
Principle

The test was involved the re calcification of plasma in the
presence of a standardized amount of platelet substitute and a
specific activator. This procedure minimizes test variables by
standardized the contact activation and optimizes the
concentration of platelet like phospholipids. The APTT
explores the intrinsic coagulation pathway (factors X11, X1,
IX.VI11, X.V.11.1). The coagulation tests (APTT) was
performed using semiautomatic device (coagulumeter).
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2.4. Fibrinogen Test Principle

The test was done by BioMed-Fibrinogen kite, for
quantitative determination of Fibrinogen in plasma. The
principle of this kite is addition of thrombin coagulates fresh
citrated plasma, the coagulation time is proportional to the
fibrinogen concentration. This allows the estimation of
plasma fibrinogen by functional clotting assay.

2.5. D-dimer Test Principle

Ichroma™ D-dimer is fluorescence Immunoassay (FIA)
for the quantitative determination of D-dimer in human
whole blood / plasma. The test will be used a sandwich
immune detection method; the detector antibody in buffer
binds to antigen in sample, forming antigen antibody
complexes and migrates onto nitrocellulose matrix to be
captured by the other immobilized-antibody on test strip. The
more antigen in sample forms the more antigen-antibody
complex and leads to stronger intensity of fluorescence signal
on detector antibody, which is processed by instrument for
ichroma™ tests to show D- dimer concentration in sample.

3. Result

In the present study 60 samples were collected from the
Participants that took the first dose of Johnson & Johnson
vaccin, 30 samples before the vaccination, and 30 after
vaccination The frequency of the gender and age in this study;
58.3% were male and 64.7% were female, 66.7 % their ages
group from (20-30) years old, 26.7% their age group less
than 20 years old and 6.7%. theeir age group more than years.
(Figure 1, 2).

The frequency of the symptoms that occurred after
vaccination; 50% had moderate symptoms, 30% had a mild
symptoms, and only 10% had a severe symptoms. (Figure 3).

The means of coagulation parameters before the
vaccination were; APTT was (36.2 £3), PT was (15.8+2.4),
INR (1.2 +0.2), platelets (285.9 +7.2), fibrinogen (243.4 +4.6)
and D-dimer (0.17+0.03). The means of coagulation
parameters after the vaccination for the APTT, PT, INR,
platelets count, fibrinogen and the D-dimer were; (35.2 +2.9),
(13.9+2.1), (1.2140.3), (272.8+£57.9), (284.2 +53.3) and
(0.37+0.8) respectively. (Figure 4- 9).

When compared between the results of parameters per and
post vaccination the results revealed that; there was
significant decrease in the time for the APTT and PTT (p
value <0.05), in significant differences with the INR and
platelets count (p value >0.05), significant increase in the
fibrinogen and D- dimer level (p value <0.05). (Table 1)
While when compared the mean of the parameters with the
age, genders, and symptoms there was insignificant
differences (p value >0.05), except the D — dimer had a
significant differences with the age and symptoms (p value
<0.05). (Table 2-4) Regarding the correlation test; there was
a significant correlation for the APTT, PT, INR, platelets
count, fibrinogen level post and pre vaccination (p value
<0.05) and insignificant correlation with the D-dimer (p

value >0.05). (Tables 5-10).

Table 1. Comparison of coagulation parameter between pre-vaccine and
post-vaccine.

Parameter Pre-vaccine Post-vaccine P. value
D-dimer 0.17+0.03 0.37+0.08 0.011*
APTT 36.2+3.0 352+29 0.028*
PT 15.8+2.4 13.9+2.1 0.000*
INR 1.2+0.2 1.1£0.3 0.116
Platelet count 2859+73.3 272.8+57.9 0.271
Fibrinogen level 243.4+43.6 284.2 +£53.3 0.000*

mLess than 20 ®™20-30 = More than 30

Figure 1. Distribution of age.

Gender

m Male ®Female

Figure 2. Distribution of gender.

Have you noticed any symptoms following
vaccination?

uNo symptom ®Mild = Moderate o Sever

Figure 3. Distribution of symptoms.
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Figure 4. Mean of APTT pre-vaccine and post-vaccine. Figure 7. Mean of platelet countpre-vaccine and post-vaccine.
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Figure 5. Mean of PT pre-vaccine and post-vaccine.
Figure 8. Mean of fibrinogen level pre-vaccine and post-vaccine.
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Figure 6. Mean of INR pre-vaccine and post-vaccine. Figure 9. Mean of D-dimer pre-vaccine and post-vaccine.
Table 2. Comparison of coagulation parameters according to age.
Age
P ti P. val
arameter Less than 20 (n=8) 20-30 (n=20) More than 30 (n=2) vaiue
D-dimer Pre- vaccine 0.15+0.03 0.18+£0.04 0.12+0.06 0.877
Post-vaccine 0.29 £0.05 0.31+0.05 13+1.1 0.002*
APTT Pre- vaccine 35.7+3.4 36.7+2.8 333+25 0.264
Post-vaccine 352+2.0 352+34 349+04 0.994
PT Pre- vaccine 15.6+2.7 16.0+2.5 152+04 0.875
Post-vaccine 144+19 13.9+23 12.7+0.7 0.615
INR Pre- vaccine 12+£0.2 1.1+£0.2 1.1 £0.02 0.850
Post-vaccine 1.1+0.1 1.1+0.3 0.95+0.1 0.638
Platelet count Pre- vaccine 276.3 £ 96.6 297.1£55.8 212.5+130.8 0.280
Post-vaccine 282.0+87.7 271.4+46.5 250.5+27.6 0.787
Pre- vaccine 237.0+24.9 248.9 £50.1 214.0+£16.9 0.512

R 279.9 +38.5 278.8+53.9 355.5+77.1 0.148




American Journal of Clinical and Experimental Medicine 2023; 11(1): 9-16

13

Table 3. Comparison of coagulation parameter according to gender.

Gender
Parameter P. value
Male (n=16) Female (n=14)
D-dimer Pre- vaccine 0.15+0.03 0.18 £0.06 0.615
Post-vaccine 043+0.1 0.30£0.07 0.412
Pre- vaccine 36.5+3.5 359+25 0.651
APTT .
Post-vaccine 352+37 352+19 0.969
PT Pre- vaccine 164+23 152+£2.5 0.173
Post-vaccine 143+22 13.6+1.9 0.342
INR Pre- vaccine 1.2+0.2 1.2+0.2 0.994
Post-vaccine 1.1 £0.07 1.1 £0.07 0.995
Platelet count Pre- vaccine 2572 +62.4 318.6+72.8 0.019*
Post-vaccine 258.8+54.1 288.8+59.9 0.161
Fibrinogen level Pre- vaccine 2449 +38.7 241.6 £ 50.0 0.840
Post-vaccine 285.1 £56.1 283.2+52.1 0.927
Table 4. Comparison of coagulation parameters according to present of symptoms.
Present of symptoms
Parameter P. value
No symptom (n=3) Mild (n=9) Moderate (n=15) Sever (n=3)
D-dimer Pre- vaccine 0.24+0.1 0.21+0.1 0.14 +£0.02 0.10+0.5 0.548
Post-vaccine 1.09+0.7 0.38+0.1 0.25+0.03 0.27 +£0.06 0.013*
APTT Pre- vaccine 36.6+4.8 354+42 36.9+1.9 349+ 1.7 0.611
Post-vaccine 34.1+6.5 35.6+3.2 356+1.8 32.6+2.6 0.375
PT Pre- vaccine 17.1+1.8 16.3+2.6 152+2.6 16.5+1.7 0.545
Post-vaccine 13.9+4.2 14.6+2.4 13.9+1.6 124+1.2 0.516
INR Pre- vaccine 1.2+0.1 1.1 £0.06 1.1 £0.05 1.2 +0.06 0.949
Post-vaccine 1.0£0.3 1.2+0.3 1.0£0.1 1.2+0.5 0.372
Pre- vaccine 2253 +93.6 303.6 + 80.4 277.5 +66.9 3353+26.3 0.253
Platelet count .
Post-vaccine 251.0 +£20.7 278.3+79.4 273.7+54.5 273.7+37.0 0.925
Fibrinogen Pre- vaccine 271.3 £60.5 259.8 +54.9 228.6+27.3 240.0 + 503 0.238
level Post-vaccine 328.3+108.7 293.7+48.9 263.9+41.3 313.3+14.9 0.140

Table 5. Correlations APTT pre- vaccine and post-vaccine.

Table 10. Correlations D-dimer pre- vaccine and post-vaccine.

APTT pre-vaccine

D-dimer pre- vaccine

648"
.000

Pearson Correlation

APTT post-vaccine P. value

287
125

Pearson Correlation

D-dimer post-vaccine
P P. value

Table 6. Correlations PT pre- vaccine and post-vaccine.

PT pre-vaccine

616
.000

Pearson Correlation

PT post-vaccine P. value

Table 7. Correlations INR pre- vaccine and post-vaccine.

INR pre- vaccine

526"
.003

Pearson Correlation

INR post- i
post-vaccine P. value

Table 8. Correlations platelet count pre- vaccine and post-vaccine.

Platelet count pre- vaccine

.549"
.002

Pearson Correlation
P. value

Platelet count
post-vaccine

Table 9. Correlations fibrinogen level pre- vaccine and post-vaccine.

Fibrinogen level pre-

vaccine
Fibrinogen level ~ Pearson Correlation 467"
post-vaccine P. value .009

4. Discussion

The COVID-19 vaccine played vital role in combating the
COVID-19 pandemic. The vaccine is less expensive and
easier to store than other vaccines against severe acute
respiratory syndrome corona virus (SARS-CoV-2). The
safety of the COVID-19 vaccines has been a major concern
to the public, resulting in vaccine hesitancy, especially those
developed by the new mRNA technology. Several case series
reported hematological abnormalities, including
thrombocytopenia and immune thrombocytopenic purpura
(ITP) after vaccination. [8-10]

This was a case control study health facility base,
Conducted in Vaccine centre at Omer ben Alkhatab,
Khartoum, Sudan during the period of July to august 2022 to
estimate the changes of coagulation parameters among
Sudanese vaccinated with Johnson & Johnson vaccine. In the
present study 60 samples were collected from the Participants
who took the first dose of Johnson & Johnson vaccine; 30
samples before the vaccination, and 30 after vaccination. Our
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result showed that the frequency of the gender and age in this
study; 53.3 % were male and 47.7% were female, 66.7 %
their ages from (20-30) years, 26.7 % less than 20 years and
6.7% more than (30) years. The frequency of the symptoms
that occurred after vaccination; 50% had moderate symptoms,
30% had a mild symptoms, and only 10% had a severe
symptoms.

The means of parameters before the vaccination were;
APTT was (36.2 £3), PT was (15.8£2.4), INR (1.2 +0.2),
platelets (285.9 £7.2), fibrinogen (243.4 +4.6) and D-dimer
(0.17+0.03). The means of parameters after the vaccination
for the APTT, PT, INR, platelets count, fibrinogen and the D-
dimer were; (35.2 £2.9), (13.9£2.1), (1.21+0.3), (272.8+£57.9),
(284.2 £53.3) and (0.37+0.8) respectively.

After compared the means of platelets count between pre
and post vaccination there was a significant difference,
however there was a clear decrease in the platelets count after
vaccination, also there was insignificant difference when
compared with the age, genders, and symptoms, although
there was significant correlation for the platelets count pre
and post vaccination.

This finding agreed with Maryam Sharifian- et al, which
finding low in platelets count and increase of D-dimer serum
levels after vaccination with adenovirus vector-based Covid-
19 vaccine [11].

Also lucaZazzeron et al reported; Patients who developed
vaccine-induced immune thrombotic thrombocytopenia were
more likely to be young women (age 20-50) who were given
the Johnson & Johnson/Janssen or AstraZeneca. Laboratory
findings showed; thrombocytopenia, low fibrinogen, and
elevate d-dimer levels, while positive platelet factor 4
antibodies were always positive [12].

However, Arad Dotan et al mention; after the vaccination
all patients had a decline in platelet counts at diagnosis, high
levels of d-dimer and low levels of fibrinogen [13].

One of researches showed; the platelet count is < 150 x
109/L or falling in serial counts, D-dimer levels are elevated
and the fibrinogen levels are reduced to < 2 g/L. [14]. Isaac
See et al also published a study containing low platelet count
in patient with ages ranged from 18 to younger than 60 years
[15].

Also Bruno Fattizzo et al reported; in VITT pathologic,
anti-platelet factor 4 (PF4) antibodies leading to
thrombocytopenia, and thrombosis in the absence of heparin
exposure, a mechanism, similar to “autoimmune” heparin-
induced thrombocytopenia (HIT). [16]

Greinacher et al mention; the presence of EDTA in the
vaccine possibly contributes to capillary leakage and
dissemination of components in blood. These aggregates are
recognized by the Immunoglobulin (Ig) G antibodies and the
complement system leading to clustering of PF4 with
resulting platelet activation. Cumulative reactions lead to the
formation of neutrophil extracellular traps (NETs) with a pan
cellular Fcylla receptor activation akin to Heparin-induced
thrombocytopenia (HIT). This culminates in a massive
coagulation system activation, leading to consumptive
coagulopathy with significantly elevated D Dimer levels and

hypofibrinogenemia. [17]

In the current study when compared between the means
of PT, APTT and INR per and post vaccination the results
showed; there was significant decrease in the time for the
PT and APTT (p value <0.05), and in significant difference
with the INR (p value >0.05). In addition to that, when
compared the mean of the parameters with the age, genders,
and symptoms there was insignificant differences. This
study results agree with study conducted by, Hisham Ali
Waggiallah et al which found there was significant
decreased in the time for the PT after vaccination [18], and
agree with study carried out by the Sharun K, et al which
revealed; the patient had received the Ad26.COV2.S
(Janssen; Johnson & Johnson) vaccine; a Prothrombin time
was 13.5 seconds and a partial thromboplastin time was
27.0 seconds. [19]

Also consist with The odore E Warkentini et al which said;
Testing of the Prothrombin time (PT) help assess the
presence of disseminated intravascular coagulation (DIC) and
may be used in estimating the likelihood of VITT. [20]

While the study finding was disagreed with Schultz NH et
al which said; Individuals with VITT have a high frequency
of overt, decompensate disseminated intravascular
coagulation (DIC), which manifests the following
abnormalities: Moderate to severe thrombocytopenia, or a
significant decrease from the individual's baseline platelet
count, Elevated D-dimer (often greatly elevated, >10 mg/L
[>10,000 ng/mL]), Decreased fibrinogen (approximately half
have a fibrinogen level below the normal range; many of the
remainder are in low-normal range) and Normal or mildly
increased prothrombin time (PT), international normalized
ratio (INR), and activated partial thromboplastin time (aPTT).
[21] However Amged Hussein et al results showed
significant different between case and control in (PT, APTT
and INR) and significant different between male and female
in (PT, APTT) after vaccination [22] also disagreed with
Warkentin et al results which reported; activated partial
thromboplastin time (APTT) result was normal or mildly
increased in the patients with VITT. [20]

In addition Abou-Ismail et al which reported that;
Vaccine-induced thrombotic thrombocytopenia following
Ad26.COV2.S vaccine presenting as acute venous
thromboembolism, the result of activated partial
thromboplastin time (APTT) was found to be prolonged in
patients who took the vaccine [23]

On the other hand, a study by Stevens-Johnson et al;
determined the activated partial thromboplastin time (APTT)
it was normal and excluding intravascular coagulation
disease by Vaxvetria (AZD1222) COVID-19 vaccine [24].

The fibrinogen level in this study, the results showed,
When compared the fibrinogen levels between pre and post
vaccination there was significant increase in the fibrinogen
level however when compared with the age, genders, and
symptoms there was insignificant differences. The
correlation test revealed there was a significant correlation
for the fibrinogen level post and pre vaccination.

this result was opposing with Luca Zazzeron et al which



American Journal of Clinical and Experimental Medicine 2023; 11(1): 9-16 15

found low levels of fibrinogen in the Patients who developed
vaccine-induced immune thrombotic thrombocytopenia after
given the AstraZeneca or Johnson & Johnson/Janssen
vaccine. [12] also an Australian study which showed the
same results. [14]

However Thomas Gattringer et al study showed;
Laboratory investigations revealed moderate
thrombocytopenia (84x10°/L) and significantly elevated D-
dimer (14.2 mg/L; normal <0.5 mg/L). Fibrinogen and other
routine parameters were normal. [25]

Regarding the D-dimer in this study the results found a
significant increase in the D- dimer level (p value <0.05)
when comparing between the mean of D- dimer pre and post
vaccination. the outcome of this study was concur with
results that obtained by Muir KL et al which reported; a
marked elevation in the d-dimer level after vaccination [26]
and agreed with Kanack AJ et al study which found that D-
dimer was markedly elevated in all patients, but differed in
the onset of symptoms, which was 11 days (range 6—14 days)
[27], also See I et al revealed; marked increase in the D-
dimer level in post vaccination samples [15].

However Helene Brenna Haakonsen et al said; the D-
dimer level was not elevated after receiving the Covid 19
vaccine. [28]

Finally Sharun K, Dhama K, Patel SK, et al conclude his
results with; vaccine-induced thrombotic thrombocytopenia
(VITT) and has been reported in approximately 3.2 cases per
million after administration of Ad26.COV2.S (Janssen;
Johnson & Johnson) vaccine. VITT is pathogenically linked
to autoimmune heparin induced thrombocytopenia with the
demonstration of antiplatelet factor 4 antibodies. VITT is
associated with propensity for cerebral and splanchnic vein
thrombosis, consumptive coagulopathy, and poor outcomes.
[29]

Initial reports from Norway and Germany suggested
female sex was a risk factor; 13 of the 16 patients in these
reports were female. A female predominance seemed logical;
heparin-induced thrombocytopenia, a related condition, tends
to affect females, and immune disorders in general are more
common in females, report on VITT cases associated with
the Jonson and Jonson vaccine, rates were similar between
males and females in all age, except in ages 30 to 49 years,
where females were more likely to be affected. However the
studied revealed that an association between the risk of VITT
and younger age [30].

5. Conclusion

The conclusion of this study was significant decrease in
the activated partial thromboplastin time (APTT),
Prothrombin time (PT), and significant increase in fibrinogen
and D-dimer level in the Sudanese individuals after the first
dose of Johnson and Johnson Vaccine.

In Sudan Further studies with large sample size that cover
all types of Covid -19 vaccines are required and the
department of vaccination in the ministry of Health will
further develop and refine resources for informed consent

that clearly convey the benefits and risks of Covid -19
vaccine.
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