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Abstract

Introduction and objective: Tuberculosis is an infectious disease with global spread and BCG
vaccine is the only vaccine available against this disease. The disseminated infection caused by
the BCG vaccine is a rare, but dangerous complication of this vaccine. This study was conducted
with the aim of evaluating the prevalence of clinical and paraclinical findings in hospitalized
children with the disseminated infection caused by BCG vaccine in the pediatric ward of Ali ibn
Abi Talib Hospital in 2015. Materials and methods: In this descriptive study, the files of all
children who were hospitalized in the pediatric ward of Ali ibn Abi Talib Hospital in Zahedan with
the diagnosis of the disseminated infection caused by the BCG vaccine during the years 2011-2015
were selected as census and they were examined. Six files were excluded from the study due to a
lack of information. Information about the clinical and laboratory findings of the patients was
extracted from the files. Descriptive information was displayed using SPSS ver.21 software.
Findings: The files of 27 children were studied in this study; 16 children (59.3%) were boys and
11 children (40.7%) were girls. The most common clinical findings included fever in 23 patients
(85.2%), lymphadenopathy in 20 patients (74.1%), weight loss in 15 patients (55.6%),
hepatomegaly in 4 patients (14.8%), and splenomegaly in 4 patients (14.8%). The most common
hematological findings were anemia and leukocytosis. Discussion and Conclusion: According to
the results of this study, the diagnosis of the disseminated infection caused by BCG vaccine should
be considered in all newborns and children with fever, lymphadenopathy, hepatosplenomegaly,
any abnormal hematologic or radiological findings, and the history of BCG vaccine inoculation.
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Introduction:

Tuberculosis is an old infection that has been widely spread in the world and has an ancient history.
This disease is caused by Mycobacterium tuberculosis. The usual site of the disease is in the lungs;
however, other organs can also be affected. The Bacillus Calmette—Guérin in the only available
vaccine against tuberculosis. This name comes from the name of two French who discovered it,
and it was first used orally in 1921. The primary organism is Mycobacterium bovis, which its
weakened form is used to produce the vaccine. This vaccine stimulates the cell-dependent
immunity to provide protection against tuberculosis infection. Only the live form of the vaccine
should be used for immunization (1).

It's estimated that every 4 seconds a person in the world gets infected with tuberculosis, and every
10 seconds someone in the world dies of tuberculosis. With this in mind, over a decade, nearly 300
million people get infected with tuberculosis (2). Tuberculosis appears in both pulmonary and
extra-pulmonary forms. Pulmonary tuberculosis accounts for 85% of cases and and its
extrapulmonary form accounts for 15% of cases. The incidence rate of tuberculosis in Iran in 2008
is estimated to be 13.4 per 100,000 people, with the highest incidence rate being in the Sistan and
Baluchestan Province, which is estimated to be between 40 and 70 per 100,000 people in recent
years (3, 4). Concerns about controlling the tuberculosis are delayed diagnosis and treatment of
the disease, which according to the World Health Organization (WHO) in 2006, this delay in Iran
has been 127 days from the onset of symptoms until the onset of the treatment, with the highest
delay being related to delay in diagnosis. By 2013, the World Health Organization has estimated
the detection of pulmonary tuberculosis cases by smear microscopy method as up to 70% (2). The
first and most important step in controlling tuberculosis is locating the infected cases and treating
them, in which the transmission of infection between the cases near each other is interrupted.
Another primary way to prevent tuberculosis infection is vaccine inoculation, which is usually safe
in a host with a healthy immune system (5). Currently, the only effective vaccine for tuberculosis
is the BCG vaccine, which is inoculated in the hospital on the first day of birth with a dose of
0.05% as a dried form and by an intradermal method (6). Disseminated infection caused by BCG
vaccine (disseminated BCG infection), according to the definition, is referred to the clinical spread
of infection to at least two areas beyond the inoculation site of the BCG vaccine (7), and it has a
prevalence of about 0.1 to 1.3 cases in one million vaccinated people (8, 9). Disseminated
tuberculosis infection, as the most serious complication of BCS vaccine, can be due to disorders
of immune deficiency in children. The severe immunodeficiency and cellular immunodeficiency
can be cited as some of these disorders (10, 11). However, this disseminated disease can be
idiopathic and developed in healthy children (12, 13). Disseminated BCG disease develops various
symptoms that the most prevalent clinical symptoms of which are: fever, weight loss, localized or
disseminated involvement of lymph nodes especially prolonged lymphadenitis accompanied by
prolonged fistulization, various skin manifestations, soft tissue involvement, and
hepatosplenomegaly (16-14). In a study by Dr. Karimi et al., conducted in Tehran Children's
133
Received 29/09/2018
Approved 26/10/2018



Evaluating the Prevalence of Clinical and Paraclinical Findings in Hospitalized
{‘t} Children with The Disseminated Infection Caused by BCG Vaccine in The Pediatric
Ward of Ali Ibn Abi Talib Hospital

Revista Publicando, 5 No 17. 2018, 132-139. ISSN 1390-9304

Medical Center during 1997-2001, in a 5-year follow-up 8 cases of this disease in vaccinated
children were reported (16). Also, Karaca et al. (2012), in a case report in Turkey, described a
disseminated and severe infection following inoculation of BCG vaccine in an 8-month-old infant
with interferon-dependent immune deficiency. The manifestations and clinical findings of the
patient included fever, lymphadenopathy, hepatosplenomegaly and cutaneous infection. In the
performed biopsies, there was skin, lung, liver, spleen, abdomen and lymph nodes involvement
(17). The disease led to death of the child (17). Considering the possibility of complications caused
by BCG vaccine, and on the other hand, its risks, especially if accompanied by undiagnosed
immunodeficiency disorders in children, we decided to conduct a study with the aim of evaluating
the epidemiological, clinical, laboratory, and radiological findings in children with the
disseminated infection caused by BCG vaccine, so if significant relationships are achieved,
provide a background for further studies, as well as useful strategies for timely diagnosis and
treatment, and consequently reduction of its subsequent complications.

Materials and Methods:

This cross-sectional study was conducted on 25 children vaccinated with BCG vaccine who had
complications from the vaccine during a 5-year follow-up, from March of 2011 up to March of
2016, and they were hospitalized in the pediatric ward of Ali ibn Abi Talib Hospital in Zahedan.
That is, following the necessary coordination with the hospital management, the records of all
studied children were taken from the Imam Ali Hospital's archives, and necessary information
including age, sex, clinical findings (including fever, weight loss, lymphadenopathy,
hepatomegaly, splenomegaly, skin involvement, osteomyelitis and positive mantoux test),
laboratory findings (including hemoglobin levels, white blood cell and platelet count of the
patient), and radiographic findings (including chest X-ray, and abdominal and pelvic ultrasound)
were examined and recorded in the prepared information form. If the file was incomplete, it was
excluded from the study. According to the hematologic values table in infancy and childhood,
based on the Nelson Essentials of Pediatric Medicine (18), paraclinical findings including anemia,
leukocytosis, and leukocytopenia were evaluated. Finally, the data, after being collected, were
statistically analyzed using SPSS ver.21 software.

Findings:

The number of patients present in this study was 27, who had disseminated BCG infection
according to the diagnosis of a pediatric infectious diseases specialist. In all patients, BCG vaccine
was inoculated at birth. 11 patients (40.7%) were girls and 16 (59.3%) were boys. The mean and
standard deviation of patients' age and age of onset of symptoms in patients were 31.05 £ 47.82
and 3.96 + 3.74 months, respectively.

Clinical findings in the studied children in order of the prevalence are presented in Table 1.Table
1. Determining the prevalence of clinical findings in studied children
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Clinical Clinical Percent Number
Fever 85/2 23
Weight Loss 55/6 15
Lymphadenopathy 74/1 20
Hepatomegaly 14/8 4
Splenomegaly 14/8 4
Skin involvement 44/4 12
Osteomyelitis 7/4 2

There were abnormal findings in chest radiography of 11 patients (40.7%). There were also
abnormal findings in ultrasound of 13 patients (56.5%).

Paraclinical findings are indicative of the presence of anemia in 18 patients (66.7%), leukocytosis
in 11 patients (40.7%), leukopenia in 1 patient (3.7%), and thrombocytopenia (platelet of less than
150,000 per microliter) in 3 patients (11.1%).

The mean hemoglobin levels, platelet and white blood cell count, and erythrocyte sedimentation
rate in studied children were 10.10 + 2.40 gr/dl, 13722.22 + 6158.06 per ul and 424.96 + 206.78
thousand per ul, and 47.18 £ 13.17 mm/h, respectively.

The frequency of studied children based on the age group is shown in Table 2.

Table 2. Frequency of studied children based on the age group

Age category Percent Number
Less than 6 months 18/5 5
6 to 9 months 40/8 11
10 to 36 months 14/8 4
37 months and more 25/9 7
Total 100 27
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Discussion & Conclusion:

BCG vaccine is one the least dangerous vaccines introduced, but disseminated tuberculosis caused
by the injection of this vaccine is very rare, with an occurrence of about one case per one million
inoculation doses (19, 20). This complication is the most dangerous complication of the vaccine
and has a high mortality rate. Most of these children have some form of immunodeficiency (21),
however, there is also old reports of this complication occurring in children with normal immunity,
and even some new studies suggest that up to half of the patients are with no apparent immune
deficiency and they have called these cases as idiopathic forms, for which a type of genetic
background without a particular hereditary plan has also been suggested for them (22).

Of the studied children, 11 were (40.7%) girls and 16 (59.3%) were boys. In the majority of studies
(23, 24, 16, 21) in line with the present study, this complication was more prevalent in males,
which may be due to the more prevalence of some of the congenital immune defects in males. Due
to the lack of determination of the presence of absence of immunodeficiency in affected children
in the present study, further studies are needed to determine the exact role of gender. The mean
age of patients and the age of onset of symptoms after vaccination were 31.05 and 3.96 months,
respectively. The age range of children in the study by Afshar et al. (2006), was reported between
3 and 42 months (13), in the study by Galal et all. (2012), between 6 and 192 months (25), and in
the study by Shahmohammadi et al. (2014), between 3.5 and 72 months (24).

The most common clinical findings in children in the present study were fever (85.2%),
lymphadenopathy (74.1%), weight loss (55.6%), skin involvement (44.4%), hepatomegaly (8.8%
14%), splenomegaly (14.8%) and osteomyelitis (7.4%), respectively. The most common clinical
findings in the study by Afshar et al (2006) reported as fever (88.3%), weight loss (88.3%),
lymphadenopathy (82.3%), hepatomegaly (70.5%), splenomegaly (9.9% 52%), pneumonia (47%),
skin involvement (35.2%) and osteomyelitis (17.6%), respectively (13). In the study by Jadali et
al. (2007), all four children referred with clinical signs of fever and server and acute respiratory
distress. The study of the frequency of involvement of organs in the studied children indicated
adenopathy (2 patients), hepatomegaly (4 patients), splenomegaly (4 patients), skin involvement
(2 patients), pulmonary lesions (3 patients), abdominal lesions (4 patients), and brain involvement
(1 patient) (26). Comparison of the findings from various studies shows that fever and neoplasm
are present in the vast majority of patients with disseminated tuberculosis caused by BCG vaccine
inoculation, and in the subsequent degrees, hepatomegaly and splenomegaly are the most common
clinical findings in these patients. According to the obtained results, doctors need to be aware of
the dangerous but low prevalence complications of BCG vaccine, and they should perform a full
examination during the examination of a child with fever and adenitis caused by the vaccine, and
examine the adjacent armpit lymph nodes and cervical lymph nodes and pay attention to
hepatosplenomegaly, because if the above cases exist, they should check for disseminated BCG
infection. Paraclinical findings of the present study indicated the presence of anemia in 18 patients
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(66.7%), leukocytosis in 11 patients (40.7%), leukopenia in 1 patient (3.7%) and thrombocytopenia
in 3 patients (11.1%). Limited studies have evaluated the laboratory findings of children with
disseminated tuberculosis complication caused by the vaccine. Jadali et al (2007) showed that
anemia is present in each of the four children examined. White blood cell count (thousand per
cubic millimeters) in this study in 4 patients was reported as 3200 (70% lymphocyte), 14500 (40%
lymphocyte), 14000 (25% lymphocyte) and 5000 (30% lymphocyte), respectively (26). In the
study by Karimi et al. (2003), 8 patients were also examined. The white blood cell count in 7
patients was normal, or leukocytosis was brief, and leukopenia was shown in one patient. All of
the patients had anemia, but severe anemia (hemoglobin less than 7 g/dL) was seen in only 3
patients. Three cases of thrombocytopenia were observed (16).

Although the results of laboratory tests in this study and other similar studies do not show a specific
finding in the tests, however, the incidence of anemia and leukocytosis can be considered as a
contributing factor in the diagnosis of the disease.

In the radiologic examination of the chest of affected children in the study, it was found that 16
(59.3%) patients had normal chest radiography. Therefore, normal chest X-ray images in the early
stages of tuberculosis is expected, therefore, it should be noted that normal radiography does not
reject tuberculosis. On the other hand, there was abnormal findings in radiographies of 11 patients
(40.7%). Abnormal ultrasound finding was also seen in 13 patients (56.5%). These findings
suggest that familiarity with the different radiographic findings of tuberculosis in chest X-ray, as
one of the most common and inexpensive imaging methods, is necessary in early examinations of
pulmonary tuberculosis, as well as the evaluation of its complications. These findings can be a
significant help in early diagnosis and timely treatment of the disease, which itself prevents the
transmission and emergence of the disease or at least minimizes its complications in the future.

This study was based on the results of tests and findings of initial imaging of the patients before
the onset of treatment. Therefore, it is suggested that similar studies be carried out to determine
the effect of duration of the disease, as well as the time of onset of treatment on laboratory and
radiographic findings of pulmonary tuberculosis. The results of this study showed that fever and
lymphadenopathy, and in further degrees, weight loss and hepatosplenomegaly, are the most
common clinical findings in children with disseminated tuberculosis caused by BCG vaccine, and
anemia and leukocytosis are the most common paraclinical findings in these patients. Also, due to
the high abnormal findings of chest X-ray imaging and abdominal and pelvic ultrasound imaging,
using these two methods is very helpful in diagnosing this condition.
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