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ABSTRACT

INTRODUCTION: The correlation between the prevalence and severity of leptospirosis with blood groups has not been investigated so far,
but several studies have been conducted to link the infectious diseases with blood groups. The aim of this study was to investigate the prev-
alence of blood type in patients with leptospirosis and its association with disease severity.

METHODS: This is a case-control study performed on hospitalized patients with the diagnosis of leptospirosis in Mazandaran province, Iran,
in 2018. The control group was selected from among the families of patients. Blood groups (ABO and Rh) and severity of the disease were
assessed. Data were analyzed by SPSS 22.

RESULTS: A total of 300 people (150 in the case and 150 in the control) enrolled in the study. The mean age was 44.35 = 15.39years and
81.3% were men. The highest frequency of blood type in both groups was O+, A+, and B+, respectively. There was a statistically significant
difference in the frequency of blood groups (P=.037). Comparison between severity of disease and blood types (ABO, Rh) showed no sig-
nificant difference (P> .05).

CONCLUSIONS: According to our study, O+ was the most common among patients with leptospirosis. The frequency of O in patients was
significantly higher than in the control group, but there was no significant relationship between leptospirosis and Rh. The prevalence of this
blood type was higher in people with a severe form of the disease. Finally, there is no statistically significant difference between the severity

of the disease and ABO and Rh.
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Introduction
Leptospirosis, also known as field fever, is a common disease
between humans and animals with the highest prevalence in
the world, the source of which are rodents and dogs. The dis-
ease is transmitted by skin scraping smeared with contami-
nated water containing the urinary waste of animals, including
mammals.! Leptospirosis is an occupational disease in devel-
oping countries such as Iran and occurs mostly in farmers,
ranchers, butchers, slaughterhouse staff, and fishermen in hot
seasons.>® The disease is characterized by a wide range of clini-
cal manifestations, ranging from nonspecific infection to flashy
and fatal illness. Leptospirosis, in its mild form, can present as
a flu-like illness with headaches and myalgia, and its severe
form is characterized by jaundice, kidney dysfunction, and a
bleeding disorder called “Weil disease.”>

As leptospirosis has no specific pathognomonic symptoms
to make a clinical diagnosis, its laboratory diagnosis is of par-
ticular importance. Laboratory diagnosis of leptospirosis is by
conventional serological methods including PCR (polymerase
chain reaction) and MAT (microscopic agglutination test); the

culture of bacteria from blood, urine, or tissue; and confirma-
tion of the presence of Leptospira in the tissue using antibodies
conjugated with fluorescent dyes. The PCR-restriction frag-
ment length polymorphism method is useful for determining
the identity and studying the structures of a species in such a
way that it can be used directly for clinical specimens and for
rapid diagnosis and identification. Nested PCR is also a fast
and simple method to differentiate between pathogenic and
nonpathogenic leptospires.>67

Leptospirosis-related mortality rates worldwide have been
reported to be less than 5% to 30%.8 According to the World
Health Organization, the annual incidence varies from 0.1 to 1
person per 100000 in temperate regions to 10 to 100 persons
per 100000 in tropical and humid areas and occurs sporadically
in industrialized countries.?? The incidence of the disease is
higher in men than in women, and so far, according to infor-
mation available in Iran, this disease has been mainly confined
to the north of the country, especially Gilan province.?

The correlation between the prevalence and severity of lep-
tospirosis with blood groups has not been investigated so far,
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but several studies have been conducted to link the prevalence
and severity of infectious diseases with blood groups. In many
studies, blood group O has been associated with increased
prevalence of plague, cholera, mumps, and tuberculosis. Type A
blood group is associated with an increased incidence of small-
pox and Pseudomonas aeruginosa infection. Type B blood group
is associated with an increased incidence of gonorrhea, tuber-
culosis, Streptococcus pneumoniae, Escherichia coli,and Salmonella
infections, and type AB blood group is associated with an
increased incidence of smallpox, E co/i, and Salmonella intec-
tions.’® In many studies, malaria cases are lower in group O
patients and more severe in group A, and people with group O
appear to be relatively resistant to the severe disease caused by
malaria infection.! Streprococcus pyogenes M1T1, or group A
streptococcus (M1T1 GAS), has been shown to have a greater
tendency in oral epithelial cells to bind to cells with H antigen
than to cells with A, B, or AB antigens."?

We must also consider the fact that some diseases such as
periodontal diseases,'3 Helicobacter pylori infectiom,'* and
tuberculosis®® are relatively more prevalent in certain blood
groups and due to the climatic conditions of Mazandaran
province and rural population and common occupations
including cultivation, agriculture, and fishing, as well as
endemic disease in neighboring provinces such as Gilan,
Golestan, and Mazandaran province and the incidence and
hospitalization of large numbers of farmers, ranchers, and espe-
cially paddy farmers in the spring and summer and acute and
severe complications, along with mortality, The aim of this
study was to investigate the prevalence of blood type in patients
with leptospirosis and its association with disease severity.

Methods
Study design and setting

This is a case-control study performed in patients admitted
with the diagnosis of leptospirosis in Razi Hospital of
Ghaemshahr, Mazandaran Province, Iran, from January to
December 2018. Due to the lack of previous studies, consider-
ing the significance level of .05, the sample size of 150 people
was estimated for each group. In all hospitalized patients with
the diagnosis of leptospirosis, randomly 150 patients were
assigned to the case group based on simple randomization. The
control group was selected from among the families of patients
who were exposed but not infected.

Demographic data, clinical symptoms, laboratory tests, and
blood group (ABO, Rh) were extracted from the patient’s
records. In the absence of blood group information, the patient
was called for a blood group test. The control group was called
in to check their blood group.

Eligibility criteria

Patients with acute flu-like symptoms, such as fever, diarrhea,
headache, myalgia, and conjunctival suffusion, were identified

as mild to moderate, and patients with jaundice/icteric sclera,
abdominal pain, nausea, vomiting and diarrhea, oliguria/anuria,
organ involvement, sepsis/septic shock, altered mental states,
and hemorrhage (pulmonary and gastrointestinal) were identi-
fied as those with severe leptospirosis. All patients with symp-
toms and positive laboratory tests were enrolled in the study.
The MAT was considered positive by a 4-fold increase or a
single titer above 400. In ELISA, the criterion of positive or
negative was first measured by the kit manufacturer’s standard
and then standardized by MAT and PCR. Patients with
incomplete records were excluded.

Ethical consideration

This study was conducted after approval from the Ethics
Committee in Biomedical Research of Mazandaran University
of Medical Sciences (Code: IRMAZUMS.REC.1397.2985)
was obtained. All patients consented (written consent) to con-
tribute data to the database. Privacy and confidentiality were
guaranteed by excluding patient identifiers and coding them.
Only the researcher or data collectors had access to the data.

Statistical methods

Data normality was assessed by Kolmogorov-Smirnov and
Shapiro-Wilk tests. Central and dispersion (mean and standard
deviation) indices were used to express quantitative data and
frequency (percentage), and charts were used to express qualita-
tive data. The Mann-Whitney test was used to evaluate the
relationship between the ages of the 2 groups, and the y? test
was used to evaluate the qualitative data. Data were analyzed by
Statistical Package for the Social Sciences (SPSS) version 22. P

values below .05 were considered statistically significant.

Results
A total of 300 individuals, 150 each in both case and control
groups, were studied. The mean age was 44.35 = 15.39 years.
The minimum and maximum ages were 11 and 82years,
respectively. The number of men (244, 81.3%) was higher than
women (56, 18.7%). About half of the people (51%) were farm-
ers and 30 people had underlying diseases (hypertension, dia-
betes, and ischemic heart disease). Only 2 patients had a
previous history of leptospirosis (Table 1). The mean number
of days of onset of symptoms until admission was 4.24 = 1.76,
and the mean number of hospitalization days was 5.50 = 3.54.
Among symptoms of cases, fever and chills (98%), myalgia
(91.3%), headache (76.7%), nausea (64%), and vomiting (42%)
were the most frequent. Two people died of the disease. There
was a significant correlation between increasing white blood
cell count, creatinine, bilirubin, liver enzymes, creatine phos-
phokinase (CPK), and inflammatory biomarkers (erythrocyte
sedimentation rate [ESR] and C-reactive protein [CRP]) and
decreasing hemoglobin, platelets, and serum sodium and potas-
sium levels with symptoms (P<<.05).
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Table 1. Demographic information of groups, No. (%).

VARIABLES

CASE

GROUPS

P VALUE

CONTROL

Age (mean * SD) 45.05+ 15.87 43.65+14.92 4342
Sex Male 127 (84.7) 117 (78) .138e
Female 23 (15.3) 33 (22)
Job Farmer 63 (42) 90 (60) .621°
Self-employment 51 (34) 37 (24.7)
Employee 10 (6.7) 9 (6)
Unemployed 26 (17.3) 17 (11.3)
Underlying diseases 22 (14.67) 8 (5.34) .352p

P <.05 was considered significant.
aMann-Whitney U test.
by? test.

A+ A- B+ B-

AB+ AB- O+ O-

W Case MW Control

Chart 1. The frequency of blood type in case and control groups.

The highest frequency of blood type in both groups was
O+, A+, and B+, respectively (Chart 1). There was a statisti-
cally significant difference in the frequency of blood groups
between the 2 groups (P=.037). Comparison of Rh frequency
between groups showed no significant difference between the
2 groups (P=.531), and Rh-positive was the most frequent in
both groups (92.7% in the case group vs 90.7% in the control
group) (Table 2).

Regarding the severity of disease in all patients (case
group), 113 (75.3%) and 37 (24.7%) had mild to moderate
and severe leptospirosis, respectively. Frequency of O+ in
both groups was significantly higher than the other blood
groups (P<.05). A Comparison between severity of disease
and blood types (ABO, Rh) showed no significant difference
(P>.05) (Table 3).

Discussion

Blood group antigens represent polymorphic traits that are
inherited in a population. There are currently 34 known
human blood groups, and there are hundreds of individual
blood group antigens and alleles. Differences in the expres-
sion of blood group antigens increase or decrease the suscep-
tibility of the host to many infections. Blood groups can play
an attributive role in the transmission of infection in micro-
organisms, parasites, and viruses as coreceptors or recep-
tors.1® Leptospirosis is one of the most common human and
animal diseases in the world caused by a pathogen called
Leptospira.’” In our study, the number of men in both groups
was higher, and most were farmers. In our study area, which
is one of the northern regions of Iran, people whose main
occupation was not agriculture were farming in their spare
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Table 2. Comparison of frequency of blood and Rh groups in case and control groups, No. (%).

VARIABLE CASE CONTROL P VALUE?2
Blood groups A 41 (27.3) 47 (31.3) .037
B 28 (18.7) 34 (22.7)
AB 3(2 11 (7.3)
0 78 (52) 58 (38.7)
Rh Positive 139 (92.7) 11 (7.3) .531
Negative 136 (90.7) 14 (9.3)
P <.05 was considered significant.
ay2 test.
Table 3. Comparison of the frequency of blood groups based on the severity of leptospirosis, No. (%).
VARIABLES MILD TO MODERATE SEVERE P VALUE®
Blood groups A 32 (28.3) 9 (24.3) .915
B 20 (17.7) 8 (21.6)
AB 2(1.8) 1(2.7)
o} 59 (52.2) 19 (51.4)
Rh Positive 107 (94.7) 32 (86.5) .097
Negative 6 (5.3) 5(13.5)

P <.05 was considered significant.
ay2 test.

time. In many studies, sex and occupational exposure play an
important role in the development of leptospirosis. The role
of sex in the possibility of leptospirosis infection has been
investigated in humans so that the prevalence of this disease
in men is higher than that in women, possibly due to occu-
pational exposure.'”18 Leptospirosis is more common in
temperate and tropical climates.!? Pathogenic Leprospira can
be found in ponds, rivers, pits, sewers, agricultural fields, and
moist soils,?® which is why agricultural occupations are so
important in terms of occupational exposure. Thus, most
people with the disease have been involved in agriculture as
their mainoccupation.?2® In many surveys,7182425 includ-
ing our study, leptospirosis was most common in middle-
aged people (40-60years). In our patients, the mean
hospitalization days were lower than in the study by Goris
et al,?6 which could be due to the fact that in the study by
Goris et al,?® people with severe forms of the disease were
examined. The most common and typical symptoms of this
disease are fever and chills, muscle aches, and headaches,
respectively,?” which were the same in our patients. In gen-
eral, we expect patients with leptospirosis to have leukocyto-
sis and increased bilirubin, creatinine, CPK, liver enzymes
(alanine transaminase and aspartate transaminase), and
inflammatory indicators (CRP and ESR), as well as decreased
hemoglobin, platelets, and serum sodium and potassium
levels,7:2225 which was true in our study.

To date, no study has been conducted on the relationship
between the prevalence and severity of leptospirosis with blood
groups, and this is the first study to examine this issue. In our sur-
vey, we found that O+ and A+ blood groups had the highest
prevalence in patients with leptospirosis. Comparisons between O
and A blood groups between case and control groups showed a
significant relationship, but this relationship was not significant in
the Rh blood group system. According to the Blood Transfusion
Research Center of Iran, among blood donors in Mazandaran
province, blood groups A (28.98%) and O (39.25%) had the high-
est frequency. These percentages decreased by 6.87% and 2.53%,
respectively, after 19years, but O blood type was still the most
common blood group. Also, more than 90% of people donating
blood in this province were Rh-positive.?® Although some evi-
dence suggests that N-acetylglucosamine, which is a basic element
of antigen H in ABO blood groups and is expressed in mucosal
membrane cells, could transmit bacterial infection into cells as a
ligand and as a result the prevalence of these infections in the
blood type O will be higher,?” but with attention to these statis-
tics,?® in our study, it is not possible to conclude from the high
frequency of O that these people are more likely to affected by this
disease. In other words, this high frequency is probably due to a
large number of people with O blood type in Mazandaran prov-
ince. In this study, we measured the relationship between blood
type and disease severity and found no association between the 2,
but almost half of the people with severe leptospirosis had O.
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Various studies have been performed on the effect of blood
groups on the incidence and severity of different infectious dis-
eases. A study examining the link between malaria and blood
types in China found that blood type O (38.38%) had the
highest prevalence among patients with malaria, but no statis-
tically significant relationship was found between blood groups
and malaria prevalence,’® whereas in another study on the issue,
the most common blood type was B.3! In an epidemiological
study of 34 hospital staft who became infected with the severe
acute respiratory syndrome (SARS) after being exposed to a
single patient, most of the infected people (23/34) had non-O
blood types (A, B, and AB), and group O individuals are more
resistant to SARS-CoV due to ABO antibodies.1®

Due to the fact that our study for the first time investigates the
relationship between blood groups with the prevalence and sever-
ity of leptospirosis, there are limitations to this study. For example,
our statistical population was small and the members of the con-
trol group were selected based solely on the family relationship
with the members of the case group and occupational exposures.
It is suggested that further studies be conducted in a prospective
and cohort manner in a larger statistical community.

Conclusion

According to our study, the O+ blood group was the most com-
mon among patients with leptospirosis. The frequency of O in
patients was significantly higher than in the control group, but
there was no significant relationship between leptospirosis and
Rh. The prevalence of O was higher in people with a severe
form of the disease. Finally, there is no statistically significant

difference between the severity of the disease and ABO and Rh.
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