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Introduction

Tetanus or lockjaw is a global health problem. Even though 
tetanus is a vaccine-preventable disease and now becoming rare 
in developed countries, it is a cause of thousands of deaths and 
disabilities annually in low to middle- income countries.1 Tetanus 
is caused by exotoxin of gram-negative anaerobic bacteria, 
Clostridium tetani, whose spores are ubiquitous in soil, dust, and 
manure. 2 The spores enter the human body through a skin break, 
typically an acute wound, such as wood or thorn-pricks, abrasions, 
punctures, lacerations, heel fissures, or following traffic accidents 
or surgery. 3-4

The common clinical presentations of generalized tetanus are 
trismus, neck stiffness, muscle spasm, and dysphagia.4 Mortality 
of generalized tetanus ranges from 4.2-50 % depending upon 

the available supportive system.5-6 The major causes of mortality 
are aspiration pneumonia, laryngospasm, and respiratory failure.7 

Predictors of mortality are rapid progression, advanced age, and 
severe symptoms.8

An extensive immunization program was started in 1979 in Nepal, 
and maternal neonatal tetanus has been eliminated since 2005.9 
Despite this progress, the adult population born before 1979 
is still largely not immunized against tetanus and remains at 
risk. Here, we conducted a retrospective study to determine the 
clinical profile and outcomes of patients with generalized tetanus 
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admitted in Department of Internal Medicine or Department 
of Anesthesiology and critical care at the B.P. Koirala Institute 
of Health Sciences (BPKIHS), which is a tertiary care center 
in Eastern Nepal with a catchment area of sixteen districts 
in Eastern Nepal and bordering areas of Southern India.10

METHODS

Study design

This was a retrospective study conducted at BPKIHS. Patients of 
18 years and above with clinician made diagnoses of generalized 
tetanus, and admitted to the Department of Internal Medicine 
or Department of Anesthesiology and Critical care from January 
2012 to December 2016 were enrolled as cases for this study. 

Ethics Statement

This study received an ethical review from an Institutional Review 
Board of BPKIHS, Dharan, Nepal (Reference no: Acd 1096/073/074).

Study procedure

We retrieved the individual patients' handwritten clinical record 
files from the record section of the BPKIHS. The data regarding 
the number of patients, identification no. of patients were derived 
from the electronic record-keeping system of the Institute which 
was kept as per international classification of disease coding. 
The permission to retrieve the files was taken from the Head of 
the Department of Internal Medicine, Head of the department 
of anesthesiology and critical care, and Hospital director of the 
B.P. Koirala Institute of Health Sciences. Data were collected as 
per the details required by case record form that included the 
age, sex, address, history, clinical characteristics, and outcome of 
the patients. Clinical characteristics included symptoms profile, 
grading of symptoms, the onset of symptoms, mode of injuries, 
the material of injuries, and immunization status. Blood pressure, 
respiratory rate, pulse rate, temperature, and saturation of oxygen 
during triaging at the emergency room, and initial laboratory 
test reports were recorded once only at baseline. The outcome of 
patients was recorded as survival, mortality, leave against medical 
advice (LAMA), and referral to another center.  

Data analysis

Data from the case records file were first recorded in Proforma and 
then filled into Microsoft Excel 2010. It was analyzed by using IBM 
SPSS version 20. For descriptive analysis, frequency, percentage, 
mean, median, standard deviation, and the interquartile range 
were calculated. For inferential statistics outcomes were divided 
into favorable outcomes (i.e. patient survival) and unfavorable 
outcomes (i.e. patient death, who went on LAMA, referred patient)

Results

Forty patients were included in the study. The study population's 
mean age was 47 years ( SD-16) and mostly consisted of males 
(95.0%) who had not been immunized with tetanus toxoid in the 
past (67.5%) (Table 1). 

Punctured wound (45.0%) followed by an incisional wound 
(20.0%) was the common type of skin breach. The most common 
type of material causing a wound was a wood stick (35%). Upper 
or lower limb injuries were most frequent. Seventeen patients 
(42.5%) had Ablett grade 4 generalized tetanus. Tracheostomy 
was performed in 30 patients (75.0%) and 24 patients (60.0%) had 
to be mechanically ventilated during the hospital stay. Twenty-
nine out of the 40 patients survived (72.5%, Fig.1). The in-hospital 
mortality rate was 7.5%, seven patients (17.5%) were discharged 
against medical advice and one patient (2.5%) was referred to 
another center.

Table 1: Clinical-epidemiological profile of the study 
population (n-40)

Characteristics Category Frequency Percentage

Age ( years)

≤40 15 37.5

40-60 17 42.5

>60 8 20.0

Sex
Male 38 95.0

Female 2 5.0

Tetanus 
vaccination 

status

Partially 
immunized

13 32.5

Not 
immunized

27 67.5

Type of wound

Punctured 18 45.0

Incision 8 20.0

Laceration 7 17.5

Abrasion 5 12.5

Other 2 2.0

Material 
causing wound

Wood stick 14 35.0

Nail 8 20.0

Sharp 
weapon

8 20.0

Needles 1 2.5

Others 
material

9 22.5

Site of injury

Limbs 34 85.0

Face 3 7.5

Trunk 1 2.5

Unknown 2 5.0

Severity of 
tetanus Ablett 
classification

Grade 1 1 2.5

Grade2 10 25.0

Grade3 12 30.0

Grade4 17 42.5

Need of 
Mechanical 
Ventilation

Yes 24 60.0

No 16 40.0

Tracheostomy Yes 30 75.0

No 10 25.0

Figure 1: Percentage of the outcome of patients (N-40) with 
Generalized tetanus after hospital admission; LAMA: Leave against 
medical advice
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Discussion

In this retrospective study of 40 adult patients with generalized 
tetanus, we found that majority of generalized tetanus were above 
40 years of age (62.5%), male gender (95%), and not immunized 
(67.5%). The commonest type of wound and site of the wound 
were punctured wounds and limbs respectively. Most of the 
patients presented with Ablett grade 3 or 4 diseases and needed a 
tracheostomy (75%) for ventilation. Twenty-nine patients (72.5%) 
were discharged from the hospital after completion of treatment. 

In this study, we reported that generalized tetanus predominantly 
affects the male gender. Similarly, the finding of male dominance 
was reported in Nigeria and Bangladesh.11-12 This finding of male 
predominance might be due to the successful launch of maternal 
neonatal tetanus elimination programs in these countries and the 
greater exposure of males to outdoor activities. 

Of 40 patients with generalized tetanus, most of the patients 
(62.5%) were aged 40 years and over. The mean age of generalized 
tetanus patients reported by Obiabo Y from Nigeria was 
34.07±1.50 years 11 and Chalya PL et al was 36.21+ 14.64 years.13 
This increase in the prevalence of non-neonatal tetanus with an 
increase in age may reflect a decrease in the protective level of 
antibodies with age.14 In our study, minor wounds like a punctured 
wound, incisional wound, and abrasion occurred in 77.5% of 
patients. Our finding corroborates with the report of Marulappa 
VG et al where acute injuries like prick, abrasion, and laceration 
occurred in 47.9% of generalized tetanus patients.4 The most 
common materials inflicting the wound in our study were wood 
sticks (35%), nails (20%), and sharp weapons (20%). Farming is the 
main occupation in Nepal, and injuries form materials like wood 
sticks or nails during the outdoor activities were common and 
often neglected. Although puncture wounds, incision wounds or 
abrasions may look benign, such injuries should thus be managed 
with utmost care to reduce the risk of tetanus. 

In our study, 30 patients (75%) underwent tracheostomy and 24 
patients (60%) underwent mechanical ventilation at some point 
during their stay. Similarly, a study in India reported that 74% of 
patients needed a tracheostomy, and 45% needed mechanical 
ventilation.15 However, in a retrospective study conducted among 
patients with generalized tetanus at Jimma university teaching 
hospital Southwest Ethiopia, tracheostomy and mechanical 
ventilation were performed only in 10.5% and 11% of patients, 
respectively.16 This lower rate of tracheostomy and mechanical 
ventilation may reflect differences in the availability of facilities 
and trained personnel between these countries. Our findings 
suggest that many patients with generalized tetanus will at some 
point need mechanical ventilation. 

In terms of outcomes, 72.5% of the patients (29/40) were 
discharged after treatment, 17.5% (7/40 patients) left the hospital 
against the medical advice, 7.5% (3/40 patients) died during the 
hospital stay and 2.5% (1/40 patient) were referred to another 
center, the reason for which was unknown. The survival rate of 
generalized tetanus is this study is greater than the survival rate 
of generalized tetanus reported by Edmondson RS et al. (57.8%) 
3 and Trujillo MH et al. (33.6%).17 This may reflect the availability 
of intensive care facilities and personnel trained to a standardized 
treatment protocol. The proportion of patients who had left 
against medical advice in our study (17.5%) was higher than 
reported by Edmonston RS et al (4.1%) .3  This finding may be due to 
differences in financial status, and patients' next of kin perception 
of the disease. The hospital-based case fatality rate in this study 
(7.5%) was similar to findings reported by Edmonston RS et al 
10 % 3 and lower than that reported by Amare A et al (38.0%)16, 
Chukwubike OA et al (42.9%) 7 and Chalya PL et al (43.9%).18 The 

lower hospital case fatality in our study may reflect the availability 
of an intensive care facility in the hospital. This study is the first 
one to provide data on the epidemiology, mode of injuries, and 
outcome of generalized tetanus in adult population of eastern 
region of Nepal. This was a monocentric retrospective study and 
may not represent the data of generalized tetanus of the country. 
The data regarding the details of the treatment, the motivation for 
LAMA, and the outcome of patients who had undergone LAMA 
and referral was not available. We recommend a multicentric 
prospective study to determine the current status of tetanus 
in Nepal and assess the effectiveness of various therapeutics in 
generalized tetanus. 

Conclusion

Generalized tetanus is still a public health concern in Nepal. 
It overwhelmingly affects males over 40 years, who present 
commonly with acute injuries such as punctured, abrasion from 
wood stick or needle. Most of the patients need a tracheostomy 
and mechanical ventilation. The in-hospital case-fatality rate was 
7.5 %. 
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