
Am. J. Trop. Med. Hyg., 99(5), 2018, pp. 1234–1238
doi:10.4269/ajtmh.18-0180
Copyright © 2018 by The American Society of Tropical Medicine and Hygiene

Managing Severe Tetanus without Ventilation Support in a Resource-limited Setting
in Bangladesh

Md Golam Hasnain,1,2*† Shomik Maruf,2† Proggananda Nath,3 Azim Anuwarul,3 Md Nasir Uddin Ahmed,3

Iqbal Hossain Chowdhury,4 and Ariful Basher5
1Centre for Clinical Epidemiology and Biostatistics (CCEB), School of Medicine and Public Health (SMPH), Faculty of Health and Medicine, The
University of Newcastle, Callaghan,NewSouthWales, Australia; 2Nutrition andClinical ServiceDivision (NCSD), InternationalCentre for Diarrhoeal

Disease Research, Bangladesh (icddr,b), Dhaka, Bangladesh; 3Infection and Tropical Medicine, Mymensingh Medical College and Hospital
(MMCH), Mymensingh, Bangladesh; 4Department of Intensive Care Unit, Bangabondhu Sheikh Mujib Medical University (BSMMU), Dhaka,

Bangladesh; 5Critical Care Medicine (CCM), Bangabondhu Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh

Abstract. Tetanus, a vaccine-preventable and potentially fatal disease, continues to remain prevalent in low- and
middle-income countries. Furthermore, physicians are often unfamiliar with management of severe tetanus without
ventilator support. Therefore, we proposed a modified treatment protocol that provides a low-cost and effective solution
for themanagement of severe tetanus in resource-constrained settings. This is an observational study of 42 patients with
severe tetanus treated during 2015–2016 at Surya Kanta Hospital, Bangladesh. This facility does not have an intensive
care unit (ICU), and patients admitted here were provided treatment with the modified protocol. A total number of 42
patients with severe tetanus were treated with themodified protocol. Among them, 24 (57.1%) recovered completely, six
(14.3%) recovered with the sequela, and 12 (28.6%) died. Among those who recovered with the sequela, four needed
mechanical support during walking and two had a visual impairment. No significant adverse event was recorded during
the treatment period. The results gatheredduring this case seriesprovide asustainable, low-cost, andeffective solution to
management of severe tetanus in resource-constrained settings where ICUs are unavailable.

INTRODUCTION

Tetanus, a vaccine-preventable disease, continues to re-
main prevalent in low- and middle-income countries1–4 with a
high rate of mortality and morbidity. Despite having a drastic
reduction in tetanus cases, and its related mortality, the world
is still sufferingwith a considerable number of cases. In 2015, a
total of 56,743 tetanus-related deaths were reported and
among them 36,806 cases were non-neonatal with concen-
trated reports from South Asian and sub-Saharan countries.5

Tetanus is a painful disease caused by a neurotoxin released
from wounds infected with Clostridium tetani and is charac-
terized by increased muscle tone, and spasm which leads to
cardiovascular instability, autonomic dysfunction, anddeath.1

Benzodiazepines, especially diazepam, is considered as the
mainstay of controlling muscle spasm, whereas the evidence
with other sedatives such as phenobarbital and chlorproma-
zine is limited.6 Moreover, data from other limited number of
studies suggested that antitoxins andantibioticsmay improve
theclinical outcome.7However, theuseof suchdrugs requires
access to mechanical ventilation. Alternatively, the role of
magnesium sulfate was evaluated by many authors. From the
beginning of the last century, magnesium sulfate has become
famous because of its attractive therapeutic effects. It can
cause muscle relaxation and vasodilation, which encourages
researchers to evaluate its effect on improved clinical out-
come of tetanus.8 In 1985, James and Manson9 suggested
that a continuous magnesium infusion might help to control
blood pressure and heart rate. In 1997, Attygalle and
Rodrigo10,11 also reported about reduced spasm, but when
they replicated the same protocol in 2002, there they

highlighted the needs of artificial ventilation. Therefore, being
encouraged by the initial findings, some researchers moved
toward controlled studies, and in 2006, Thwaites carried out
a randomized double-blinded placebo control study, which
failed to find out any significant difference in terms of venti-
lation support and survival.12 In 2008, Osalusi evaluated the
effect of magnesium against diazepam through a randomized
controlled trial and obtained a reduced frequency of spasm
in the second week of the trial compared with the control
group.13 However, in 2011 another randomized study con-
trolledbydiazepamwasconductedbyAli and failed toachieve
any significant improvement in terms of spasms but gained
improvement in terms of reducing ventilation support.14 In
2013, Kole published the result with a combination of mag-
nesium and diazepam and was successful in reducing com-
plications and hospital stay.15 However, all the studies
highlighted the need of ventilation support. Countries that
have not achieved elimination targets have limited resources
and have also failed to achieve the expected immunization
coverage.16 Furthermore, areas with low prevalence have
limited capacity to manage the disease owing to poor support
for the public health initiative and lack of physician familiar-
ity.17 The treatment of this disease with ventilation support is
very expensive and hard to afford.
Todate, no study is reporting theuseof combined therapy in

resource-contrained settings where ventilators are not avail-
able. This case series aims to address that gap in knowledge
by reporting on the treatment outcome of severe tetanus pa-
tients treated with both diazepam and magnesium sulfate si-
multaneously in a setting with no ventilation support.

METHODS

Study design, period, and setting. This is a retrospective
case series of 42 patients with severe tetanus. These patients
were treated during 2014–2015 at Surya Kanta Hospital,
which is the infectious disease unit of Mymensingh Medical
College Hospital (MMCH), Bangladesh.
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Study participants. A total of 45 patients were admitted
during this period, of whom three died before initiating treat-
ment and 42 received treatment based on the new treatment
protocol (Table 1). There are no ventilation or surgical inter-
ventional facilities (e.g., tracheostomy) available in this hos-
pital. Thepatientswhowere admitted herewith severe tetanus
could not gain admission in an intensive care unit (ICU) in a
government health facility and lacked financial support to avail
private health-care services.
Diagnosis, treatment, and outcome measurement. Pa-

tients were diagnosed with tetanus based on the clinical fea-
ture criteria of theWorldHealthOrganizationguidelines,which
require at least one of the following signs: trismus (inability to
open the mouth), risus sardonicus (sustained spasm of the
facial muscles), or painful muscular contractions. After di-
agnosis, grading of the disease was carried out using Ablett
classification. The patients identified as severe tetanus pa-
tients were treated with the modified treatment protocol
(Table 1), which includes diazepam, magnesium sulfate, im-
munotherapy, antibiotics, and intravenous fluid. We moni-
tored the effects of increasing magnesium levels by recording
inability to cough, suppression of patellar reflex, respiratory
inadequacy, cardiovascular depression, and level of sedation.
Treatment outcome was measured in terms of resolution of
the disease, which was categorized as follows: recovered
completely, recovered with sequela, and died. The patients
were followed up from hospital admission to discharge.
Data collection and analysis. Data were collected from

hospital records and verified by the investigators before data
entry. Descriptive and analytical methods were used to eval-
uate the data using SPSS 22.0 (IBM Corp, Armonk, NY). De-
scriptive statistics included frequencies and proportions.
Statistically significant differences between means were
compared by parametric (t test and analysis of variance) or
nonparametric (Mann–Whitney U and Kruskal–Wallis) tests,
where applicable. Comparison between proportions was
assessed by either χ2 test or Fisher’s exact test, where

applicable. A multiple logistic regression was conducted to
identify the odds of patients’ clinical and treatment charac-
teristics over the treatment outcome.
Ethical approval. Ethical approval was obtained from

MMCH before data collection from the hospital and during
analysis; all patient data were de-identified.

RESULT

The majority of the participants were male (36, 85.7%) and
older than 18 years (34, 81%), and the median age was 30
years (interquartile range [IQR]: 20–45). Almost half of them
(18, 42.9%) had no formal education, and the highest level of
education was only up to the secondary level. Nearly all of
them (40, 95.2%) were residents from urban areas. More than
one-third (15, 35.7%) had a poor nutritional status, and the
medianbodymass indexwas19.35 kg/m2 (IQR: 17.78–22.22).
Only three (7.1%) of them had previous tetanus immunization
history, but none of them completed the national immuniza-
tion schedule. All the patients presented to the hospital with
lockjaw, convulsions, and respiratory distress. Most of them
had lethargy or irritability, pain in theneckor backor abdomen,
neck rigidity, fever, lower limb spasticity, and unconscious-
ness. Detailed distribution of clinical presentation is de-
scribed in Table 2. Lower limb was the most common site
for injury, followed by upper limb, ear picking, and ear in-
jury. However, more than one-fifth of the cases failed to
demonstrate any specific injury site. The median duration be-
tween wound acquisition and appearance of clinical symp-
toms was 12.5 (IQR: 4–90) days, and the median duration
between appearance of clinical symptoms and diagnosis was
4 (IQR: 1–39) days. Table 2 shows the difference in patients’
clinical and treatment information. The new treatment protocol
was applied on 42 patients. Among them, 24 (57.1%) re-
covered completely, six (14.3%) recovered with sequela, and
12 (28.6%) died. The hospital recorded the cause of death as
cardiorespiratory failure for all the dead cases. Of those who

TABLE 1
Treatment provided to the patients

Treatment*† Aged 12 years or more Aged less than 12 years

Magnesium sulfate
(intravenous)

Twenty-four milligrams daily into three divided
doses

Twelve milligrams daily into three divided doses

If no convulsion within 12 hours, then 16mg into two
divided doses

If no convulsion within 12 hours, then 8 mg into two
divided doses

If no convulsion within 24 hours, then 8 mg single
dose

If no convulsion within 24 hours, then 4 mg single
dose

Then if no convulsion state continues, then finally
stop

Then if no convulsion state continues, then finally
stop

Diazepam (intravenous
with infusion)

Sixty milligrams daily into three divided doses Thirty milligrams daily into three divided doses
If able to take food by mouth, then 40 mg into two

divided doses for 24 hours
If able to take food by mouth, then 20 mg into two

divided doses for 24 hours
If improvement continues, then 20 mg once daily for

24 hours
If improvement continues, then 10 mg once daily for

24 hours
Finally, if improvement continues, then stop Finally, if improvement continues, then stop

Immunotherapy (intramuscular) Human TIG 500 units Human TIG 250 units
TT-containing vaccine, 0.5 mL TT-containing vaccine, 0.5 mL

Antibiotics (intravenous) Metronidazole intravenously 500 mg every 6 hours
for 14 days

Metronidazole intravenously 250 mg every 6 hours
for 14 days

Ceftriaxone 2 gm intravenously daily for 14 days One milligram intravenously daily for 14 days
Fluid (intravenous) One liter 5%dextrose aquadaily during hospital stay 0.5 L 5% dextrose aqua daily up to hospital staying

Two liter dextrose in normal saline daily during
hospital staying

One liter dextrose in normal saline daily during
hospital stay

* Those who had no previous immunization history advised to complete a three-dose cycle of tetanus toxoid (TT)- tetanus toxoid immune globuline (TIG).
† Discharged patients also advised to complete their antibiotic schedule.
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recoveredwith sequela, four neededmechanical support during
walking, specially feeling weakness in any one of their legs, and
two had visual impairment, specifically poor distant vision. No
significant adverse event was recorded during the treatment
period. Results from the logistic regression are shown in Table 3.

DISCUSSION

In resource-limited countries, it is a common occurrence
for patients to not have access to specialized care such as
ventilator support in hospitals. The patients presented in
this case series are an accurate depiction of this scenario as
they could not gain access to ventilation support in the
public health-care system and could not afford access via
the private health-care system. Although ventilator support
is mentioned as a requirement in tetanus management
guidelines, our results show an overall recovery of 71.4%
with the modified treatment protocol that does not include
any ventilation support.

Placing our results into the context of previous research is
difficult as we have only one study on combination therapy
from India that was supported by ventilation.15 So, according
to us this is the first study that has evaluated the treatment of
tetanus where ventilation facility was not available. However,
the study from India which was a case series of 86 cases
comparing retrospective data showed that combined treat-
ment with magnesium sulfate and diazepam can decrease
the duration of reflex spasm, ANS involvement, respiratory
depression, duration of hospital stay, duration of ventilation
support, and overall mortality.15 In context with the results of
the previous study, this case series was used to report on the
outcome of severe tetanus cases treated with the combina-
tion protocol in scenarios where ventilation support is
unavailable.
Benzodiazepines are the standard therapy for controlling

muscle spasms and have gained popularity because of its
muscle relaxant, anticonvulsant, sedative, and anxiolytic ef-
fects, and for this purpose, the most popular option is

TABLE 2
Results of the comparison between the patients who survived and died during treatment

Patient characteristics Total, n = 42

Group

Survived, n = 30 Died, n = 12 P value

Age in years
Median (Q1–Q3) 30 (20–45) 37.5 (27–48) 42.5 (26–56) 0.0462

Gender, n (%)
Male 36 (85.7) 24 (80.00) 12 (100) 0.159

Body mass index in kg/m2

Median (Q1–Q3) 19.35 (17.78–22.22) 20.35 (17.78–23.11) 18.89 (16.97–20.68) 0.2256
Clinical characteristics
Duration between wound and appearance

of symptoms in days
Median (Q1–Q3) 12.5 (4–90) 17 (7–25) 8 (6–16) 0.2481

Duration between appearance of symptoms
and diagnosis in days

Median (Q1–Q3) 4 (1–39) 4 (2–7) 4 (2.5–6.5) 0.8003
Route of entry
Upper limb

Yes 7 (16.67) 5 (16.67) 2 (16.67) 1.00
Lower limb

Yes 19 (45.24) 12 (40.00) 7 (58.33) 0.323
Ear

Yes 1 (2.38) 1 (3.33) 00 (00) 1.00
Ear pick

Yes 5 (11.90) 4 (13.33) 1 (8.33) 1.00
No causative factor

Yes 10 (23.81) 8 (26.67) 2 (16.67) 0.696
Clinical symptoms
Lethargy/irritability

Yes 40 (95.24) 28 (93.33) 12 (100) 1.00
Pain in the neck/back/abdomen

Yes 39 (92.86) 28 (93.33) 11 (91.67) 1.00
Neck rigidity

Yes 38 (90.48) 26 (86.67) 12 (100) 0.308
Fever

Yes 38 (90.48) 28 (93.33) 11 (83.33) 0.565
Lower limb spasticity

Yes 36 (85.71) 25 (81.33) 11 (91.67) 0.655
Unconsciousness

Yes 34 (80.94) 24 (80.00) 10 (80.33) 1.00
Retention of urine

Yes 30 (71.43) 22 (73.33) 8 (66.67) 0.715
Upper limb spasticity

Yes 21 (50) 15 (50) 6 (50) 1.00
Rhisus sardonicus

Yes 13 (30.95) 9 (30.00) 4 (33.33) 1.00
Opisthotonus

Yes 6 (14.29) 5 (16.67) 1 (8.33) 0.655
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diazepam, which is cheap and available in resource-limited
countries.Many early studies established the role of diazepam
as a useful agent in tetanus, and some of them proved its
superiority over other sedatives.16,18,19 Benzodiazepines are
long acting and dose adjusted with the clinical severity,
sometimes requiring large doses. This large volume may
create metabolic acidosis and can prolong recovery.10 On the
other hand, magnesium sulfate is widely accepted for its
efficacy on eclampsia which has anticonvulsant property
also.20,21 Magnesium treatment to control tetanic spasms has
been recorded in the medical literature for a long time. Many
studies showed this treatment option as an effective one but
did not recommend it as a sole therapy15,16 and also sug-
gested the need for ventilation. In one of the important studies
in 2006 by Thwates et al., a randomized controlled trial of 190
patients, conventional treatment (including diazepam or
midazolam)with/without additional magnesium failed to show
benefit in severe tetanus. Our case series results further
reaffirm that this protocol has a positive role in recovery from
severe tetanus, with 57% recovering completely and 14%
recovering with sequela in a situation without ventilation.
However, despite having a positive indication, this study has
several limitations. This is a retrospective study which was
conducted through hospital data collection; therefore, we
have missed some of the important information, for example,
period of hypoxia, using toxic drugs, and others. Moreover,
this study is just reporting a case series of 42 patients;
therefore, to reach a complete solution using this study is
challenging.

Tetanus continues to remain a significant and preventable
cause of death globally, especially in low- andmiddle-income
countries. However, because of its scattered prevalence, it is
difficult to conduct large trials to test the efficacy and safety of
modified treatment protocols, such as the one suggested in
this study. The results gatheredduring this case series provide
a sustainable, low-cost, and effective solution for the man-
agement of severe tetanus in resource-constrained settings
where ICUs are unavailable. As a result, further research can
be conducted on the basis of these results to further consol-
idate the findings.
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TABLE 3
Results of the multivariable logistic regression

OR (95% CI)* P value

Patient characteristics
Age in years 1.0428 (0.9990–1.0885) 0.055
BMI in kg/m2 0.8673 (0.6958–1.0801) 0.205

Clinical characteristics
Duration between wound and appearance of symptoms in days 0.9674 (0.9122–1.0260) 0.269
Duration between appearance of symptoms and diagnosis in days 0.9644 (0.8525–1.0910) 0.564

Route of entry
Upper limb

Yes 1.00 (0.1659–6.0275) 1.00
Lower limb

Yes 2.1 (0.5388–8.1850) 0.285
Ear pick

Yes 0.5909 (0.0591–5.9051) 0.654
No causative factor

Yes 0.55 (0.0985–3.0726) 0.496
Clinical symptoms
Pain in the neck/back/abdomen

Yes 0.7857 (0.0651–9.5692) 0.850
Fever

Yes 0.3571 (0.0442–2.8838) 0.334
Lower limb spasticity

Yes 2.2 (0.2295–21.1063) 0.142
Unconsciousness

Yes 1.25 (0.2145–7.2811) 0.804
Retention of urine

Yes 0.7273 (0.1710–3.0928) 0.666
Upper limb spasticity

Yes 1.00 (0.2621–3.8149) 1.00
Rhisus sardonicus

Yes 1.1667 (0.2787–4.8844) 0.833
Opisthotonus

Yes 0.4545 (0.0474–4.3608) 0.494
BMI = body mass index; CI = confidence intervall; OR = odds ratio.
* Adjusted for age, gender, and BMI.
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