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Abstract

Background: The regression of post-vaccination immunity with age exposes
elderly subjects to certain infectious diseases, in particular tetanus. The aim
was to compare the clinical and prognostic features of tetanus according to
the age of patients. Methodology: Analytical study of the files of patients
hospitalized for tetanus in the Infectious Diseases Department at Point “G”
University Teaching Hospital from 2013 to 2019 with retrospective collection.
According to age, three groups of patients were formed: group I (<18 years),
group II (18 - 59 years) and group III (260 years). The study variables were
socio-demographic, clinical and prognostic. The One-way ANOVA and
Chi-square statistical tests were applied with a significance level p = 0.05.
Results: In total, 202 cases of tetanus were recorded or 7.3% of admissions.
The mean age was 41.9 + 15.6 years (range, 6 and 85 years) with a sex ratio of
19.2. According to the age grouping, group II was predominant (79.2%) fol-
lowed by group III (14.9%) with respective mean ages of 39.2 + 10.6 and 67.3
+ 6.5 and sex ratio of 39 and 29. Workers (33.3%), farmers (25.8%), traders
(19.7%) and drivers (7.1%) represented the most important occupations most
at risk. Clinically, bad general condition (p < 0.001), trismus (p = 0.001),
dysphagia (p = 0.009) and complications during hospitalization (p = 0.028)
were seen more frequently in group III patients compared to younger ones.
From a prognostic point of view, patients in group III were at greater risk to
develop a severe form of tetanus (p = 0.021) with higher mortality compared
to other age groups (p < 0.001). Conclusion: Tetanus is more prevalent in
men. Complications and mortality increase with age. It is important to in-
clude booster immunization of adults in existing national programs in order
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to reduce disease-related morbidity and mortality in this age group.
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1. Introduction

While tetanus has almost disappeared from northern countries because of vac-
cination and improved hygiene, it remains a significant public health problem in
developing countries where immunization programs are insufficiently imple-
mented [1] [2] [3] [4] [5]. The annual incidence of tetanus is estimated at nearly
one million cases [5]. The disease burden is very heavy in resource-limited
countries [3] [5] [6] [7]. In fact, in 2015, Sub-Saharan Africa recorded 44% and
36% of deaths related to neonatal tetanus and that of children and adults respec-
tively in the world [8]. Several studies on tetanus have been carried out in Africa
but the main emphasis was on epidemiological and prognostic aspects. And it
appears that tetanus mainly affects young adult males [7] [9]-[17]. In this sense,
Dao et al, in Mali in 2009 found a hospital frequency of 5.9% with a sex ratio of
2.17 and an average age of 39 years [9]. As for Sondo et a/, in 2018 in Burkina
Faso, the hospital frequency of tetanus was estimated at 2.6% with a sex ratio of
4.1 and an average age of 29.2 years [15].

Tetanus is a bacterial disease caused by Clostridium tetani, a spore-forming,
cosmopolitan germ, which secretes a potent neurotoxin. C. tetani spores enter
the body through contaminated skin or tissue lesions and sometimes through
puncture wounds [2] [3]. It is a serious disease, however preventable by vaccina-
tion [3] [5] [6].

It is well known that immunity to the tetanus vaccine acquired in childhood
decreases with age, thus exposing adults to the disease [6] [18] [19]. However,
there is no vaccine booster program for adults other than women during preg-
nancy [6]. How significant is the morbidity and mortality from tetanus depend-
ing on the patient’s age? The influence of age on clinical signs and the fate of te-
tanus patients in our countries have not yet been addressed, justifying this study
that the objective was to perform a comparison of the clinical and prognostic

features of tetanus according to the groups of ages.

2. Patients and Methods

This was a retrospective and analytical study using hospital data from January
2013 to December 2019, ie. a period of seven (7) years. The Infectious Diseases
Department of the Point “G” University Teaching Hospital in Bamako was the
study setting. It’s the referral service for infectious pathologies in Mali with an
inpatient capacity of 30 beds in addition to a non-functional Intensive Care

Unit. Severe tetanus cases requiring intensive care are transferred and managed
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in the Intensive Care Department.

All complete records of patients hospitalized for tetanus during the period
were included except those patients who died within 24 hours of hospitalization.

The diagnosis was just clinical. Tetanus was defined by a set of signs namely:
trismus with the presence of Armengaud’s captive tongue depressor sign; gene-
ralized or localized contracture; the presence or absence of a gateway; the pres-
ence or absence of spontaneous paroxysm, painful or caused by noise or light,
the presence or absence of dysphagia [20] [21].

The management consisted of:

- hospitalization with neurosensory isolation and restriction of food intake by
the oral route;

- administration of muscle relaxants drugs to fight against muscle spasms;

- administration of antibiotics and tetanus immunoglobulins;

- the application of a vaccination protocol by tetanus toxoid;

- the gateway treatment when it was found.

Three groups of patients were formed according to their age:

- Group I: corresponded to patients under 18 years-old. At this age, the im-
munity to the tetanus vaccine acquired at birth remains protective;

- Group II: for ages between 18 and 59 years-old;

- Group III: for patients at least 60 years-old.

The study variables were grouped into socio-demographic variables (age, sex,
occupation, place of residence); clinical variables (gateway, type of lesion, clini-
cal signs) and development variables (outcome of hospitalization, length of stay).

Regarding clinical signs, the change in clinical state corresponded to a deteri-
oration in the subject’s overall state of health [22].

We assessed the clinical severity of tetanus using the Dakar score [23]. Teta-
nus was considered benign for a Dakar score between 0 and 1. It was moderate if
the score varied between 2 - 3 and severe when the score was between 4 and 6.

Data collected was entered using Epidata entry 3.1 software and analyzed with
Statistical Package for Social Science (SPSS) version 22 software.

A descriptive analysis first made it possible to appreciate the distribution of
the values of variables as well as the parameters of central tendencies. Then, sta-
tistical tests were applied with a significance level p = 0.05. The 1-way ANOVA
test was used to compare means in the three age groups. The chi-square test
made it possible to compare the proportions. Fisher’s test was used when the
theoretical cell size was less than 5. Analyzes were performed on anonymized
data collected as part of routine patient care. We obtained an authorization from
the Head of Department for the data using and the conduct of the study. No

further investigation was conducted.

3. Results
3.1. Main Features

During the period, 202 patients were hospitalized for tetanus out of a total of
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2,782 admissions, for a hospital frequency of 7.3%.

The mean age of the patients was 41.9 + 15.6 years with ranges of 6 years and
85 years. Men represented 95% of the sample (n = 192) avec a sex ratio of 19.2.
The mean age of the men was 42.6 + 14.9 years and that of the women was 27.6
* 21.5 years (p < 0.001). Most of the patients lived in couple (73.8%) and resided
in the city of Bamako (70.3%). The occupations most exposed to tetanus were
manual workers (33.3%), farmers (25.8%), traders (19.7%) and drivers (7.1%).
Before admission to the Infectious Diseases Department, patients were first seen
and cared for in another hospital (32.7%) or a referral health center (19.8%). The
results are shown in Table 1.

Figure 1 illustrates the distribution of patient by demographic data. In terms
of numbers, patients in group II (18 - 59 years old) were the most represented
(79.2%) followed by those in group III (60 years and over) (14.9%); and their sex

ratio was largely in favor of men, respectively 39 and 29.

Table 1. General characteristics of the sample.

Variables n (%)

Patient sex (n = 202)
Male 192 (95.0)

Female 10 (5.0)
Marital status (n = 202)
In couple 149 (73.8)
Single life 53 (26.2)
Place of residence (n = 202)
Bamako 142 (70.3)
Outside Bamako 60 (29.7)

Occupation (n = 198)

Worker 66 (33.3)

Farmer 51 (25.8)

Trader 39 (19.7)

Driver 14 (7.1)
Official 11 (5.6)
Students 6 (3.0)
Housewives 6 (3.0)
Other informal sectors 5(2.5)

Provenance (n = 202)

Hospital 66 (32.7)
CsREF* 40 (19.8)
Home 36 (17.8)
Private clinic 28 (14.1)
CSCOM** 18 (9.1)

*CsREF: Referral Health Center; **CSCOM: Community Health Center.
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*Numbers (%) *160 (79.2) *30 (14.9)
+Average age (years) *39.2 £ 10.6 *67.316.5
+Sex ratio *l. 02 *29

Figure 1. Demographic data of patients by age group.

3.2. Age Influence on Clinical Characteristics of Patients

Clinically, the general condition of the patients gradually deteriorated with age.
On admission, bad clinical condition was observed more frequently in group III
patients (p < 0.001). It was the same for trismus (p = 0.001), dysphagia (p =
0.009) and the occurrence of complications during hospitalization (p = 0.028).
Systolic blood pressure (p = 0.007), diastolic blood pressure (p = 0.028), pulse (p
= 0.029), and body mass index (p = 0.001) were higher in group III patients
compared to groups II and I. However, paroxysm, respiratory distress, incuba-
tion and invasion times were not significantly influenced by patient age. Table 2

shows the distribution of clinical signs by age.

3.3. Age Influence on the Prognosis of Tetanus

Table 3 presents elements for assessing the prognosis of patients according to
the three age groups. On admission, patients in group III were at greater risk to
develop a severe form of tetanus (p = 0.021). Patient mortality increased with
age and was higher in group III compared to younger patients (p < 0.001). Age
did not have a statistically significant influence on patient length of stay (p =
0.116).

4. Discussion

Tetanus remains a worrying pathology in the referral Department for Infectious
Diseases in Mali. It represented 7.3% of all infectious pathologies treated during
the period. This frequency varies according to the African studies between 5.3%
and 11.8% [9] [14] [24].

Tetanus in Africa remains the preserve of young adults and males [3] [11] [14]
[24] [25] [26] and that was the case in our study. The mean age of our patients
was 41.9 years with a sex ratio largely predominant for men (20 men for a
woman). This observation could be explained by the anti-tetanus immunization
policy for girls and pregnant women during antenatal consultations, which pro-
vides them with long-term protection compared to men [2] [7] [27]. On the

other hand, tetanus is more often seen in elder women in developed countries,
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Table 2. Distribution of clinical data according to age groups.

Groupe I Groupe II Groupe III
Variables n (JZ) n (;)) n (‘P;ﬁ) P
Clinical condition
Well 9 (75.0) 115 (71.9) 9 (30.0)
Bad 3 (25.0) 45 (28.1) 21 (70.0) <0.001
Trismus
Absent 2 (16.7) 2(1.2) 0 (0)
Present 10 (83.3) 158 (98.8) 30 (100) 0.001
Paroxysm
Absent 2 (16.7) 33 (20.6) 3 (10.0)
Present 10 (83.3) 127 (79.4) 27 (90.0) 0.386
Dysphagia
Absent 10 (83.3) 111 (69.4) 13 (43.3)
Present 2 (16.7) 49 (30.6) 17 (56.7) 0.009
Respiratory distress
Absente 12 (100) 151 (94.4) 28 (93.3)
Presente 0 (0) 9 (5.6) 2 (6.7) 0.674
Complications
Absent 7 (58.3) 77 (48.1) 7 (23.3)
Present 5(41.7) 83 (51.9) 23 (76.7) 0.028
Mean values + standard deviation
Incubation time (days) 8.8+3.6 13.7£18.3 140+ 174 0.692
Invasion time (days) 1.5+1.1 1.7+ 1.1 1.8+1.2 0.656
Systolic blood pressure* 114.0 £13.8 124.4 +17.9 137.3 +26.6 0.007
Diastolic blood pressure 70.5+12.3 79.7 £11.7 84.7+21.3 0.028
Pulse (ppm)** 98.1 +16.4 97.1+17.7 106.4 £ 15.9 0.029
FR (cpm)*** 28.7+9.3 26.1 £6.0 284 +7.0 0.113
BMI (kg/m?) 179+7.4 225+34 24.7 +4.0 0.001
*Blood pressure unity in mmHg; **ppm = beats per minute; ***cpm = cycle per minute.
Table 3. Distribution of prognostic data according to age groups.
Groupe I Groupe II Groupe III
Variables n (;z) n (‘1;6) n (‘P;ﬁ) P
Severity of tetanus (Dakar score)
Benign (score 0 - 1) 4 (33.3) 48 (30.0) 3 (10.0)
Moderate (score 2 - 3) 7 (58.3) 94 (58.8) 18 (60.0) 0.991
Severe (score 4 - 6) 1(8.3) 18 (11.2) 9 (30.0) 0.021
Outcome of hospitalization
Death 1(8.3) 70 (43.8) 25 (83.3) <0.001
Living 11 (91.7) 90 (56.3) 5(16.7)
Length of stay (days) 153+7.7 11.2+9.5 83+133 0.116
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men being protected by vaccination during required military service [19] [28]
[29] [30]. Workers (33.3%), farmers (25.8%), traders (19.7%) and drivers (7.1%)
were the socio-professional groups most exposed to tetanus in our study. These
are professional activities with a risk of injury, especially when protective meas-
ures are not sufficiently applied. They are most commonly exercised by men,
making them even more susceptible to tetanus than women [1] [7] [18]. Before
admission to the Infectious Diseases department, more than half of our patients
came from a referral health center or hospital, for etiological diagnostic prob-
lems or technical support. Some patients have even been taken care of before-
hand by traditional healers. All of this could contribute to delaying diagnosis
and treatment, which are aggravating factors for tetanus in our context [14] [31].

Patients in group III (over 60 years of age) tended to have an altered clinical
condition on admission compared to younger patients. In addition, the symp-
tomatology was more evident in these elderly patients through the presence of
trismus, the manifestation of dysphagia and the occurrence of complications
during hospitalization. A tendency for blood pressure to rise and pulse rate to
increase was also noted in those over 60 years of age. These findings have been
made by other authors who confirm the vulnerability of this age group com-
pared to younger patients [24].

Aging is synonymous with carrying comorbidities such as diabetes, arterial
hypertension, cancer, etc. [24] which are at risk of decompensation due to Clo-
stridium infection and can thus contribute to worsening the clinical condition
and prognosis. Although an incubation period of less than seven (7) days and an
invasion period of less than 48 hours are generally considered to be indicative of
a badprognosis [3] [5] [18], in our study there was no statistically significant
difference for these two parameters depending on the age of the patients. The
same was true of the paroxysm and respiratory distress. The small sample size in
our study could explain these results.

In many countries, the lack of material and human resources in our hospitals
contributes to justifying high mortality among tetanus patients [5] [7]. However,
age is also a determinant of morbidity and mortality [3]. The aging of people is
accompanied by senescence of the anti-tetanus immune system [3] [32] [33] [34]
[35] justifying an increase in the incidence of tetanus cases but also the frequen-
cy of severe and fatal forms with age [3] [18] [36]. In our study, people over 60
were at greater risk of dying from tetanus than those younger. This result cor-
roborates that of Tanon et al, in the Republic of Cdte d’Ivoire in 2017, who
found that those over 60 were three times more at risk of dying from tetanus
than the younger ones [17]. In Lagos, in 2005, a study on hospital mortality from
tetanus came to the same conclusion [25]. Another Nigerian study in 2009 con-
cluded that the only factor for survival during tetanus was young age [26]. There
is great interest in stepping up disease prevention measures in favor of the el-
derly who are moreover vulnerable to other diseases due to age. We would like
to emphasize here the interest in introducing the booster or catch-up tetanus

vaccination in adults in order to limit the burden of the disease [34] [36]. But
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beyond age, several other factors are often cited as contributing to patient mor-
tality in our context, in particular the virulence of the Clostridium strain in
question, the severity of the clinical signs, the insufficiency of materiel resources
for intubate and ventilate cases of respiratory failure due to dysautonomia, as
poverty limits patients’ access to intensive care [5] [7].

The main limitation of our study concerns the incompleteness in the registra-

tion of patient records. This limit is frequent in retrospective studies.

5. Conclusion

Although vaccination is the best way to avoid tetanus, it remains a major public
health problem with regard to the morbidity and mortality caused. In our con-
text, tetanus is found much more in adult men and has a bad prognosis in the
elderly. There is an interest in taking age into account in the clinical and prog-
nostic assessment of tetanus cases. To reduce the burden of tetanus in adults, it
is imperative to expand booster immunization to these vulnerable age groups

through national immunization programs to ensure universal health coverage.
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