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Article Type ABSTRACT

Research Paper Background and Objective: Human T-cell leukemia virus type 1 (HTLV-1) is a virus that is
endemic in some parts of the world, and as a pathogen, it can lead to severe infections in humans.
Since no antiviral treatment is currently available and the only way of confrontation is prevention
and identification of infected blood, this study was performed to determine the frequency of
antibodies against HTLV-1 in patients with rare bleeding disorders receiving blood in Zahedan.
Methods: The study population included 180 patients with rare bleeding disorders referred to Ali
Asghar Hospital in Zahedan selected by census method and 90 healthy individuals who referred to
hospital lab selected by convenience sampling method in 2020. Age range was 1 to 39 years. Blood
samples were collected from all participants and antibody test against HTLV-1 was confirmed using
ELISA kit and positive ELISA test was confirmed using Real-time PCR.

Findings: In the case group, there were 86 men (47.8%) and 94 women (52.2%) and in the control
group there were 43 men (47.8%) and 47 women (52.2%). Antibodies against HTLV-1 were found
in 2 patients (1.1%) with rare bleeding disorders and none in healthy individuals. The first was a 29-
year-old man with Glanzmann's disease who had severe Glanzmann's thrombasthenia. The second
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Introduction

Human T-cell leukemia virus type 1 (HTLV-1) is a retrovirus subtype of oncoviruses was first discovered
in 1980 as a pathogen that can lead to severe human infection (1, 2). HTLV-1 is found natively in many
areas including southwestern Japan, sub-Saharan Africa, South America, the Caribbean, and Australia-
Malaysia (3-6). In Iran, it is also known to be native to Khorasan province, especially in Mashhad,
Neishabour, and Sabzevar, with an estimated incidence of 2-4 cases per 100 (7). This virus is one of the
few viruses that is not transmitted through free virus particles and is transmitted from an infected
person, such as blood transfusions, cupping surgeries, the use of shared syringes, dental procedures,
breastfeeding, and sexual contact (8). Because no specific antiviral treatment is available against HTLV-1
infection, the only way to prevent it is by determining the serum-positive and eliminating contaminated
blood (9). Rare bleeding disorders account for about 3 to 5% of all congenital anomalies of coagulation
factors (10, 11).

Due to the fact that rare bleeding disorders are relatively common in Sistan and Baluchistan province,
and since blood products such as Fresh Frozen Plasma (FFP), platelets and cryoprecipitate (cryo) are used
in the treatment of these patients and may be infected with HTLV-1 virus, the possibility of infection with
this virus is increased by repeated injections of products in these patients. Therefore, this study was
performed to determine the frequency of HTLV-1 virus infection in patients with rare bleeding disorders
and compare it with the rate of infection with this virus in healthy individuals.

Methods

After approval in the ethics committee of Zahedan University of Medical Sciences with the code
IR.ZAUMS.REC.1392.6217, this case-control study was performed on all patients with rare bleeding
disorders who referred to Ali Asghar Hospital in Zahedan in 2020 to receive blood products. The sample
size included 180 patients and also 90 healthy individuals of the same gender and age as the case group and
selected among those who referred to the laboratory of Ali Asghar Hospital and had no history of blood
transfusion or surgery. After obtaining informed consent from eligible individuals for the project, they
entered the study.

Patients’ data including age, gender, type of bleeding disease, disease severity, product consumed and
duration of receiving the product were extracted from patients' medical files and recorded in information
forms. Then, 3 cc of blood samples were taken from all the subjects and kept in the freezer at a temperature
of minus 20 °C until the test. After collecting all the samples and preparing a special kit (ITALY HTLV1
& 2 Ab version ULTRA), ELISA test for anti-virus antibodies was performed. Then, 3 cc of whole blood
sample in tubes containing EDTA anticoagulants was obtained again from positive ELISA cases to confirm
HTLV-1 infection and real time PCR test was performed. Finally, the data were analyzed using SPSS
software and T-test and chi square statistical tests and p<0.05 was considered significant.

Results

In two cases (1.1%) out of 180 patients, there was virus infection and was not observed in any of the
healthy individuals. There was no significant difference between the two groups in terms of virus infection.
The most common type of product consumed among patients was FFP in 115 patients (63.8%) and the least
common type of product was platelets in 15 patients (8.3%). Virus infection was observed in one patient
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receiving platelets and one patient receiving FFP. Most patients with factor X111 deficiency used 72 units of
Fibrogammin (about 6 years before the product became available on a monthly basis) and one unit of blood,
and used more FFP before availability of Fibrogammin. The lowest FFP use among patients was 3 units in
a 2-year-old girl and the highest was 170 units in a 23-year-old woman. The highest rate of cryoprecipitate
used was 180 in an 11-year-old girl with a severe form of the Von Willebrand disease (VWD) and the lowest
rate was 2 units in a 25-year-old woman with a mild form of the disease. Patients with von Willebrand also
had a history of one to eight units of blood transfusions (37 in total).

Patients with Glanzmann thrombocytopenia were treated with platelets, with a minimum of 13 units in
a 20-year-old man and a maximum of 150 units in a 29-year-old woman. They also had a history of 4 to 15
units of blood (98 units in total). One of the two cases infected with HTLV-1 in this study was among those
patients who received 43 units of platelets and five units of blood. There were fifteen patients with factor V
deficiency in this study, the youngest, a 5-year-old girl and the oldest, a 36-year-old woman, who received
11 and 120 units of FFP and received 1 and 2 units of blood, respectively, and the third case suffered from
severe form of disease. The second person positive for HTLV-1 infection was among the patients receiving
FFP. Other patients included three patients with factor | deficiency (a 26-year-old man receiving 13 units
of cryo and two units of blood, a 22-year-old man receiving 13 units of cryo and one unit of blood
transfusions, an 18-year-old man receiving 8 units of cryo), three patient with combined factor V and VIII
deficiency (a 19-year-old man receiving 18 units of FFP and two units of blood, a 23-year-old woman
receiving 19 units of FFP and three units of blood, a 20-year-old man receiving 14 units of FFP and one unit
of blood) and three patients with Bernard-Soulier syndrome (a five-year-old girl receiving 15 units of
platelets and one unit of blood, a 4-year-old girl receiving 14 units of platelets, a 3-year-old girl receiving
10 units of platelets and one unit of blood). The total amount of FFP consumed in the case group was 4702
units (average of 35 units per patient), 3226 units of platelets (average of 17 units per patient), 378 packed
cells, 6265 units of Fibrogammin and 1204 units of cryo.

In the case group, there were 86 men (47.8%) and 94 women (52.2%) and in the control group, there
were 43 men (47.8%) and 47 women (52.2%). In the case group, the maximum and minimum ages were 39
and 1, respectively. The mean age of people in this group was 14.5+£11.2 years. In the control group, the
maximum and minimum ages of individuals were 35 and 1, respectively, and the mean age of individuals
in this group was 15.7+10.6 years. Most subjects of both groups were in the age range of 16 to 30 years and
a few of them were in the age range of more than 30 years. 39.5% of subjects in the case group and 21.2%
of subjects in the control group were illiterate. The rate of university education in the control group was
22.2% and in the case group was 5%. HTLV-1 infection was found in two cases of severe RBD. One positive
case was a 29-year-old man from Khash County with severe Glanzmann thrombocytopenia and a positive
family history of RBD. This person did not have a history of traveling to Khorasan province and blood
transfusion in this province. This patient has been treated with 43 units of platelets for 26 years and also had
a history of receiving 5 blood transfusions. The second case was a 23-year-old woman from Zahedan who
suffered from severe forms of factor V and V111 deficiency and had a positive family history of RBD. This
patient has been treated with FFP (19 units) for 15 years and also has a history of receiving 3 blood
transfusions. One hundred and sixty-five patients (91.6%) had a severe form of the disease and a mild form
of the disease was observed in nine patients (5%). The rest of the patients (3.4%) were classified in moderate
category of disease. Two patients with a history of 26 years and 15 years receiving blood products were
infected with the virus. The shortest duration of the product among patients was one year in a one-year-old
infant with factor X111 deficiency, and the longest was 27 years in a 29-year-old woman with Glanzmann
disease. The average duration of receiving product in each patient was 8.5+7.35 years. Among patients,
128 had factor XIII deficiency (71.2%), 15 had von Willebrand disease (8.4%), 12 had Glanzmann
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thrombocytopenia (6.6%) and 15 had factor V deficiency (8.4), 4 had factor | deficiency (2.2), 3 had
combined factor V and VIII deficiency (1.6%), and 3 had Bernard-Soulier syndrome (1.6%). In more than
half of the subjects in the case group (61.5%), there was a family history of rare bleeding disorders, while
in none of the subjects in control group, there was a family history in this regard. In the case group, the
majority of people were from southern part of the province, while in the control group, almost half of the
people were from this region. In the case group, about 12% of people were from northern region, while in
the control group, this rate was about 30%. All were negative in terms of hepatitis C and there was only one
positive case for hepatitis B, which was a 13-year-old boy with severe factor XII1 deficiency (Table 1).

Table 1. Distribution of relative frequency of participants in the study according to the examined
variables

- Study group | Control group
Variable Number(%o) Number(%o)
Gender
Male 86(47.8) 43(47.8)
Female 94(52.2) 47(52.2)
Age (years)
0-5 35(19.4) 13(14.4)
6-10 31(17.2) 19(21.1)
11-15 30(16.7) 14(15.6)
16-30 62(34.5) 38(42.2)
>30 22(12.2) 6(6.7)
Education status
IHliterate 71(39.5) 19(21.2)
Elementary school 58(32.3) 20(22.2)
Middle school 21(11.6) 22(24.4)
High school 21(11.6) 9(10)
University 9(5) 20(22.2)
IlIness severity
Mild 9(5) )
Moderate 6(3.4)
Severe 165(91.6)
Product receiving time (years)
- 84(46.7)
6-10 54(30)
11-15 19(10.5) -
16-20 11(6.1)
21-25 8(4.5)
26-30 4(2.2)
Type of RBD disease
Factor | deficiency 4(2.2)
Factor V deficiency 15(8.4)
Factor V & VIII deficiency 3(1.6) )
Factor XIII deficiency 128(71.2)
VWD 5(8.4)
Glanzmann 12(6.6)
Bernard-Soulier 3(1.6)
Family history
Positive 132(73.3) -
Negative 48(26.7)
Geographical distribution
North of province 125(69.5) )
Center of province 29(16.1)
South of province 26(14.4)
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Discussion

Our results showed that two people in the case group (1.1%) had antibodies against HTLV-1, but
antibodies against HTLV-1 were not observed in any subject of the control group. There was no significant
difference in terms of HTLV-1 infection between case and control groups. Comparison of patients in terms
of disease type, disease severity, type of product used, amount of blood or product usage and duration of
product reception showed no association with infection and no significant difference was found. Another
factor examined in this study is family history of rare bleeding disorder. The results of our study confirm
the hereditary nature of the disease and the two infected subjects in this study had a positive family history;
two sisters and a brother had the same disease. However, their test was negative for virus infection, so there
was no association between family history of the disease and infection with the virus. Another criterion in
the two groups was place of birth, and it was observed that the majority of subjects in the case group was
from the northern cities of the province and in the control group no significant difference was found,
indicating a higher prevalence of rare bleeding disease in the northern region. In terms of the product
consumed, one person receiving FFP and one receiving platelet had a viral infection.

HTLV-1 virus is spread all over the world according to various studies, including the south of Japan, the
Caribbean in the south of the United States and areas in South America and Africa, as well as in Iran,
especially in the city of Mashhad and northeast of Iran, which is endemic to this virus (3-7, 12, 13). In a
study on 16,000 blood donors in 21 blood transfusion centers in the country, the overall prevalence was
29%, 97.1% in Mashhad and from 0 to 0.5% in other cities (14-16). Studies by Shoeibi et al. and Rezaee et
al. showed that a large number of HAM/TSP patients became infected with the HTLV-1 virus after receiving
blood (17, 18), but Iranian patients are much less likely to get the disease compared to the Japanese and
Brazilian populations. This difference may be due to genetic issues, environmental factors and different
lifestyles of the two groups.

In the control group of our study, the prevalence of infection was zero percent, which is almost similar
to some studies in Germany, Greece and Ilam. Due to its low rate compared to some studies, it can be due
to different geographical prevalence of the virus (which depends on several factors, including
environmental, socio-behavioral and health factors of residents), different laboratory methods, differences
in the choice of study population (inclusion criteria and the objective of the study). The number of
thalassemia and hemodialysis patients in Mazandaran in 2013 was 1.4 and 0.6% respectively, hemophilia
patients in Birjand in 2007 was 1.2%, hemodialysis patients in Urmia in 2008 was 1.05%, in thalassemia
patients in Zabol and Zahedan in 2001 was 1.6%, thalassemia patients in Italy in 1992 was 23%,
hemodialysis patients in Paris in 1992 was 1.4%, and hemodialysis patients in Japan in 1989 was 33.8%
(19).

As can be seen, the results of some studies such as the ones in Birjand, Mazandaran, Zabol, Zahedan,
Urmia and Paris are similar to our study group and in some other studies, the level of infection is higher,
which is also true for healthy people in the case group. In addition, it should be noted that most studies with
a higher rate of infection have been related to thalassemia patients, from which it can be concluded that the
risk of transmitting HTLV-1 virus through plasma-derived products (FFP), which is the most widely used
product among hemophilia patients, is low, and the risk is higher in blood cell products such as PC, which
is used in thalassemia patients.

Although the patients treated with blood products had a history of multiple injections, they did not differ
significantly from healthy individuals in terms of HTLV-1 infection. However, the risk of transmission of
HTLV-1 through plasma-derived blood products and new coagulation factors are very low and close to zero.
Studies in a wider range of patients and healthy individuals are recommended.
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