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Abstract
Background and Goal: Open fractures are at risk of infection with Clostridium tetani and severe traumatic
infections. Tetabulin injection is strongly recommended for the patients with an open fracture and severe wounds.
The goal of this study is to assess the consistency of tetabulin injection to the patients with an open fracture
referred to the Khatamolanbia hospital in Zahedan in 2017 with the national guidelines.
Materials and Methods: This study is a cross-sectional descriptive study. 300 patients with an open fracture
referred to the ER of the Khatamolanbia Hospital in Zahedan in 2017 were selected as the sample. Their fracture
type and severity were assessed. The data were classified in the tables and statistically analyzed using Chi-square,
pared t-test, Pearson correlation, and regression in SPSS 26.
Findings: Among 300 patients, 275 patients (91.7%) were male and 25 patients (8.3%) were female. The most
frequent age range was 20 to 30 years old (31.7%), and the least frequent ones were 5 to 10 years old (10%) and
more than 50 years old (11.6%). The results showed that gender has no significant effect on the predictability of
the need of tetabulin injection for the patients with open fractures (P=0.780). However, age has a significant
positive effect on the predictability of the need of tetabulin injection for the patients with open fractures; as the
age increases, the need for tetabulin injection also increases, and it must be injected in the 50 years and older
patients (P=0.05).
Conclusion: The results showed that age was effective on the decrease of the serum level of anti-tetanus
antibody, however, gender had no significant effect on it. Therefore, it is concluded that tetabulin injection for
open fractures is consistent with the national guideline.
Keywords: Tetabulin, Open Fracture, Tetanus Toxin, Trauma
1. Introduction
Accident is the most frequent cause of an open fracture and severe wound in Iran (Jafari, Abolhasani, Naghavi,
Pourmalek, & Moradi, 2009). The wounds due to accident are one of the most common complication in the ERs.
Open fractures and wounds are at risk of infection with bacteria such as Clostridium tetani. Tetanus is a
dangerous disease which is caused by the entrance of Clostridium tetani (tetanus) into the wound (Mokhayeri et
al., 2016). This bacterium produces a dangerous toxin in the wound which harms the nervous system and leads
into loose paralysis or spasm of the muscles (especially the paralysis of the respiratory muscles). Severe
muscular spasm due to tetanus leads to the serious health complications such as respiratory problems due to the
spasm of the vocal cords (laryngospasm) and muscles that control respiration, pneumonia (lung infection), brain
injuries due to the lack of oxygen, cardiac arrhythmia, bone and spinal fracture due to muscular spasm, and
seizure (Qadir & Komal, 2019). Due to the high rate of mortality of tetanus, the assessment of the immune
condition of the patients and making decision about the need for the injection of tetabulin necessary. This
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assessment is performed in different ways, such as doctor’s judgment about the condition of the infected wound,
the time of the previous vaccination based on the recommended protocols in the reference books and world
health organization (WHO), rapid diagnostic methods, and ELISA test (Dong, Masuyer, & Stenmark, 2019).
Therefore, since the treatment of tetanus is very difficult, prevention by vaccination is the best thing to do. The
most important method to prevent tetanus infection in the open fractures and wounds, especially in those who
have unknown or incomplete (less than 3 times) tetanus vaccination history, is Tetanus Immune Globulin (TIG)
injection under the brand name tetabulin (Finkelstein, Teisch, Allen, & Ruiz, 2017). Tetabulin is a hyper immune
sterile solution that creates passive immunity against tetanus. In fact, this treatment is a type of immune
transmission against the tetanus toxin in a passive manner (O’Dwyer, 2017). Therefore, in patients with an open
fracture and severe wounds, tetabulin injection is strongly recommended to prevent tetanus infection. The
mechanism of tetanus immunoglobulin is that the immunoglobulins attach to the tetanus toxoids and prevent the
normal attachment of them to the body tissues. Therefore, the immunoglobulins inhibit the entrance of the
toxoids into the nervous system and prevent the painful muscular spasms and brain function disorders.
Clostridium tetani is destroyed by the antibiotic produced by the host body. Furthermore, the immunoglobulin
attached to the bacterial toxoid destroys the bacteria by inducing phagocytosis in the immune system of the host
(Graham & Ambrosino, 2015).
Tetanus immunoglobulin is a product produced by the human plasma, and it consists of the antibodies against the
tetanus toxoids. Tetabulin is generally used to prevent tetanus in the patients with severe wounds. Tetanus toxin
produced by Clostridium tetani leads to severe spasm, and in 30-40% of the cases, it leads to spinal fracture and
death. Tetabulin injection is used for protection and prevention against the tetanus toxin in the unimmunized
individuals. Also, tetabulin injection is necessary while there is an open fracture in the patients with
immunodeficiency and the individuals who hasn’t been vaccinated with the anti-tetanus vaccine during the last 5
years. The recommended dose for these individuals is 250 I.U, and it is doubled (500 I.U.) for those whose
weight is more than 90 Kgs and the individuals who have an open fracture for more than 24 hours (Yen, Murray,
Zipprich, Winter, & Harriman, 2015). Tetanus immunoglobulin is contraindicated for those with
thrombocytopenia, coagulation disorders, and hypersensitivity to Gamma globulin and immunoglobulin A. The
side effects of tetanus immunoglobulin include nephrotic syndrome, anaphylaxis, nausea, vomiting, hives, fever,
chest pain, lethargy, pain in the injection site, and angioneurotic edema. Therefore, the injection of live viral
vaccines is contraindicated up to 3 months after tetanus immunoglobulin injection. Since tetanus
immunoglobulin is made of human plasma, there is a possibility of the transmission of viral infection with the
reactions such as wheezing, heavy feeling in the chest, fever, itching, severe cough, cyanosis, seizure, and edema
in the face, lips, tongue, and throat. The side effects of this medicine have not yet been rejected, and there are no
thorough human researches in this regard. Therefore, it is only prescribed when the doctor believes that its
advantages surpass the possible disadvantages, and its use is necessary for the patient (Erdem & Blankson,
2013).
In a study performed by Venturini et al., the immunity against tetanus toxin and the need for booster injection
was assessed in the students and workers at risk of tetanus in a university in Italy. 95% of 1433 individuals who
were vaccinated during the past 10 years had high levels of blood antibody titer (more than 1.0). Also, those who
got 5 doses of booster had very high and long-term immunity (more than 1.97 IU/ml). This study suggested that
if the individuals complete the vaccination period and then get 5 doses of boosters, they can be immune to
tetanus for up to 20 years (Borella-Venturini et al., 2017). In study conducted by Nemati et al. (2015), the
anti-tetanus antibody level in the patients with type II diabetes was assessed. The average antibody titer in these
patients was lower than the normal population, and it was even lower in the female diabetic individuals in
comparison to the male diabetic patients. They also found that there is a direct relationship between the decrease
of the anti-tetanus antibody titer and the duration of diabetes, and it was lower in the patients with more than 5
years of diabetes. Therefore, they concluded that tetabulin injection in the diabetic patients with diabetic ulcers
referred in the ERs is essential (Nemati et al., 2014). In a study administered by Khurana et al. (2014), they
assessed the demographic data (gender and age) of the patients with tetanus and compared the treatment
outcomes of intramuscular and spinal injection of tetabulin. They found that simultaneous injection of tetabulin
(intramuscular and spinal) significantly increases the survival of the patients with tetanus (Narang, Khurana,
Gomber, & Choudhary, 2014).
Since there were not many related studies in this regard in Iran, the goal of this study was to assess the
consistency of tetabulin injection to the patients with an open fracture referred to the Khatamolanbia hospital in
Zahedan with the national guidelines.
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2. Materials and Method
The present study is a cross-sectional descriptive study. Its population is all the individuals with an open fracture.
The inclusion criteria are having an open fracture and wound and no hypersensitivity to tetabulin, and the
exclusion criterion is the lack of physical health of the patient that disables them from answering the questions
properly. 300 individuals who had the inclusion criteria were selected using simple and available sampling from
the patient cases in the hospital archive, and they were recorded in the researcher made checklists. This study is a
prospective cross-sectional (descriptive-analytic) study to assess the consistency of tetabulin injection to the
patients with an open fracture referred to the ER of the Khatamolanbia hospital in Zahedan in 2017 with the
national guidelines. All the Helsinki principles are observed through this study, and it was approved by the ethics
committee of the Zahedan University of Medical Sciences. First, the individuals with the inclusion/exclusion
criteria were selected, then the tools used in this study were completely explained to them and their consent was
taken.
Each patient was assessed according to the open fracture severity and tetabulin injection, and their data were
recorded in the checklists and entered in the SPSS 26. Then, the results were statistically analyzed. The
qualitative and quantitative variables were described by number (percent) and mean (standard deviation)
respectively. To compare the mean score of the analytical experiences and psychological traumas, independent
t-test and ANOVA were used. Finally, Pearson correlation and linear regression were used to assess the
relationship between the analytical experiences and psychological traumas. The significance level of the tests
was considered to be 0.05 (P=0.05).
3. Findings
Table 1. Patents’ characteristics and the assessed variables (The frequency of the patients based on their gender,
age, cause of fracture, the need for tetabulin injection, and the history of tetabulin injection)
Frequency (percent)
33 (10.06%)
77 (24.7%)
99 (31.7%)
58 (18.03%)
36 (11.60%)
25 (8.06%)
275 (91.70%)
58 (19.1%)
154 (50.8%)
70 (23.1%)
11 (3.6%)
3 (0.7%)
7 (2.3%)
58 (19.1%)
154 (50.8%)
297 (97.04%)
6 (2.00%)
81 (29.04%)
36 (11.88%)
61 (20.13%)
92 (30.36%)
33 (10.89%)
110 (36.60%)
48 (15.08%)
85 (28.01%)
9 (3.09%)
40 (13.02%)
5 (1.70%)
5 (1.70%)
110 (36.60%)

Group
5-10
10-20
20-30
30-40
≤40
Female
Male
Finger imputation
Accident
Being shot
Falling
Smashing
Caught in door
Finger imputation
Accident
No (immunized)
Yes (unimmunized)
>5
5-10
10>
Not remembered
Not vaccinated
10-15
20
30
45
60
90
120
10-15

Variable

Age

Gender

Cause of fracture

Needing tetabulin injection

History of tetabulin injection

Tetabulin injection duration

 The frequency is shown as number (percent)
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In this study, 300 patient cases with an open fracture referred to the ER of the Khatamolanbia Hospital in
Zahedan in 2017 were assessed. Among 300 patients, 275 patients (91.7%) were male and 25 patients (8.3%)
were female. The most frequent age range was 20 to 30 years old (31.7%), and the least frequent ones were 5 to
10 years old (10%) and more than 50 years old (11.6%). Regarding tetabulin injection history: 29.04% of the
patients injected tetabulin in less than 5 years, 11.88% injected it in 5 to 10 years, 20.13% injected it in more
than 10 years, 30.36% didn’t remember whether they had received it or not, and 10.89% had no history of
tetabulin injection.
The most frequent cause of an open fracture among the patients in the ER of the Khatamolanbia hospital in
Zahedan during 2017 was accident (50.8%), and its lowest frequency was smashing (less than 1%). The
frequency of the unimmunized and immunized patients was 2% and 97.04% respectively. It means that
according to the injection history and severity of the injury, 97% of the patients didn’t need tetabulin injection
and only 2% of them strongly needed tetabulin injection. The frequency of the patients based on their gender,
age, cause of fracture, the need for tetabulin injection, and the history of tetabulin injection are listed in Table 1.
In order to determine the frequency of the patients with an open fracture in the Khatamolanbia hospital in 2017
who needed tetabulin injection based on their gender, Kappa Cohen’s correlation coefficient (also known as
Kappa coefficient correlation) was used. The results showed that the Kappa coefficient is 0.004 (p=0.339).
Kappa coefficient ranges from 0 to 1, and when it is closer to 1, it implies more agreement. Kappa coefficient
less than 0.4, 0.4 to 0.75, and more than 0.75 imply the weak, good, and excellent agreement respectively.
Therefore, the agreement between the frequency of the patients with an open fracture who needed tetabulin
injection and their gender is 0.4, and it is weak (Table 2).
Table 2. Determination of the frequency of the patients with an open fracture who needed tetabulin injection
based on their gender using Kappa correlation coefficient
Variable

Gender

The need for tetabulin injection
Yes Frequency (percent)

No Frequency (percent)

Male

5 (83.33%)

274 (92.25%)

Female

1 (16.66%)

23 (7.74%)

Total

6

297

Kappa test

p

0.004

0.399

To determine the frequency of the patients with an open fracture in the Khatamolanbia hospital in 2017 who
needed tetabulin injection based on their age, Kappa Cohen’s correlation coefficient (also known as Kappa
coefficient correlation) was used. The results showed that the Kappa coefficient is 0.043 (p=0.04). Kappa
coefficient ranges from 0 to 1, and when it is closer to 1, it implies more agreement. Kappa coefficient less than
0.4, 0.4 to 0.75, and more than 0.75 imply the weak, good, and excellent agreement respectively. Therefore, the
agreement between the frequency of the patients with an open fracture who needed tetabulin injection and their
age is 0.4 to 0.75, and it is good (Table 3). In the other words, as the age increases, the need for tetabulin
injection for the patients with an open fracture also increases. This correlation is statistically significant (p=0.04).
Table 3. Determination of the frequency of the patients with an open fracture who needed tetabulin injection
based on their age using Kappa correlation coefficient
Variable

Age

Need for tetabulin injection
Yes Frequency (percent)

No Frequency (percent)

0-30

4 (66.66%)

211 (71.04%)

>30

2 (33.33%)

86 (28.95%)

Total

6

297

Kappa test

p

0.043

0.04

To determine the frequency of the patients with an open fracture in the Khatamolanbia hospital in 2017 who
received tetabulin based on their gender, Kappa Cohen’s correlation coefficient (also known as Kappa coefficient
correlation) was used. The results showed that the Kappa coefficient is 0.014 (p=0.780). Kappa coefficient less
than 0.4 implies the weak agreement. Therefore, the agreement between the frequency of the patients with open
fracture who received tetabulin and their gender is less than 0.4, and it is weak (Table 4).
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Table 4. Determination of the frequency of the patients with an open fracture who received tetabulin based on
their gender using Kappa correlation coefficient
Variable

Need for tetabulin injection
Yes Frequency (percent)

Gender

Kappa test

p

0.014

0.780

No Frequency (percent)

Male

224 (91.80%)

55 (93.22%)

Female

20 (8.19%)

4 (6.77%)

Total

244

59

Finally, in order to determine the frequency of the patients with an open fracture in the Khatamolanbia hospital
in 2017 who received tetabulin based on their age, Kappa Cohen’s correlation coefficient (also known as Kappa
coefficient correlation) was used. The results showed that the Kappa coefficient is 0.046 (p=0.05). Kappa
coefficient 0.4 to 0.75 implies the good agreement. Therefore, the agreement between the frequency of the
patients with an open fracture who received tetabulin and their age is good (Table 5). In the other words, as the
age increases, the frequency of tetabulin injection for the patients with an open fracture also increases. This
correlation is statistically significant (p=0.05).
Table 5. Determination of the frequency of the patients with an open fracture who received tetabulin based on
their age using Kappa correlation coefficient
Variable

Age

Need for tetabulin injection
Yes Frequency (percent)

No Frequency (percent)

0-30

171 (70.08%)

44 (74.57%)

>30

73 (29.91%)

15 (25.42%)

Total

244

59

Kappa test

p

0.046

0.05

4. Discussion and Conclusion
The goal of this study was to assess the consistency of tetabulin injection to the patients with an open fracture.
This was a cross-sectional descriptive study. The population of the study was all the patients with an open
fracture referred to the Khatamolanbia hospital in Zahedan in 2017. The statistical sample included 300 patients
with an open fracture who were selected by random and available sampling. In this section of the study, the goal,
research problem, and method of the study will be briefly discussed and conclusion and comparison will be
made.
As mentioned in the previous section, the results showed that the Kappa coefficient for the frequency of the
patients with an open fracture who needed tetabulin injection based on their gender is 0.004. Kappa coefficient
ranges from 0 to 1, and when it is closer to 1, it implies more agreement. Kappa coefficient less than 0.4, 0.4 to
0.75, and more than 0.75 imply the weak, good, and excellent agreement respectively. Therefore, the agreement
between the frequency of the patients with an open fracture who needed tetabulin injection and their gender is
0.4, and it is weak. In a study performed by Afzali et al. (2015) with the goal to assess the level of anti-tetanus
antibody in the trauma patients referred to Shahid Beheshti hospital in Kashan, they realized that gender is not an
effective factor on the level of anti-tetanus antibody in these patients (Afzali, Sharif, & Mousavi, 2015). In their
study, Nemati et al. (2014) also concluded that there was no significant relationship between the gender and
anti-tetanus antibody level in the patients with type II diabetes (Nemati et al., 2014). In contrast, in a study
performed by Wu et al. (2009) to assess the relationship between the decrease of tetanus antitoxin and age in
Taiwan, they realized that the need for tetabulin injection was higher in men in comparison to the women.
Therefore, they concluded that gender has a significant positive effect on the decrease of tetanus antitoxin in the
serum (Wu, Ko, Lee, Tsai, Li, Pao, Lee, Chang, Shih, & Ko, 2009). Also, in a study conducted by Kader et al.
(2016) in Yazagat, Turkey, they concluded that gender has a significant positive effect on the decrease of tetanus
antitoxin in the serum, and it is lower in men (Kader, Balci, & Erbay, 2016).
As mentioned in the previous section, the results showed that the Kappa coefficient for the frequency of the
patients with an open fracture who needed tetabulin injection based on their age is 0.043. Kappa coefficient
ranges from 0 to 1, and when it is closer to 1, it implies more agreement. Kappa coefficient less than 0.4, 0.4 to
0.75, and more than 0.75 imply the weak, good, and excellent agreement respectively. Therefore, the agreement
between the frequency of the patients with an open fracture who needed tetabulin injection and their age is 0.4 to
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0.75, and it is good (table 3). In the other words, as the age increases, the need for tetabulin injection for the
patients with an open fracture also increases. This correlation is statistically significant. Toker et al. (2017)
assessed the immunity of the adult trauma patients against tetanus and concluded that as the age of the patients
increases, their immunity against tetanus decreases. Therefore, the older trauma patients need tetabulin injection
more than the younger ones (Toker et al., 2017). In their study, Mizuno et al. (2014) also concluded that there is a
significant positive relationship between the age and decrease of anti-tetanus antibody level, which means as the
age increases, the anti-tetanus antibody level in the serum decreases. This is more significant in the 50 years and
older patients (Mizuno, Yamamoto, Takeshita, & Takahashi, 2014).
According to the results obtained in this study, age is effective on the decrease of the serum level of anti-tetanus
antibody. However, gender has no significant effect on the level of anti-tetanus antibody level. Thus, it can be
concluded that the amount of tetabulin injection for open fractures is consistent with the national guideline.
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