
1329

Braz J Med Biol Res 39(10) 2006

Clinical classification of tetanus patientsBrazilian Journal of Medical and Biological Research (2006) 39: 1329-1337
ISSN 0100-879X

Clinical classification of tetanus patients

1Departamento de Medicina Clínica, Faculdade de Ciências Médicas,
Universidade de Pernambuco, Recife, PE, Brasil
2Departamento de Doenças Infecciosas e Parasitárias,
Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil
3Departamento de Medicina Tropical, Centro de Ciências da Saúde,
Universidade Federal de Pernambuco, Recife, PE, Brasil

D.B. Miranda-Filho1,
R.A.A. Ximenes1,3,

A.A. Barone2,
V.L. Vaz1, A.G. Vieira1

and V.M.G. Albuquerque1

Abstract

The authors propose a clinical classification to monitor the evolution
of tetanus patients, ranging from grade I to IV according to severity. It
was applied on admission and repeated on alternate days up to the 10th
day to patients aged ≥12 years admitted to the State University
Hospital, Recife, Brazil. Patients were also classified upon admission
according to three prognostic indicators to determine if the proposed
classification is in agreement with the traditionally used indicators.
Upon admission, the distribution of the 64 patients among the differ-
ent levels of the proposed classification was similar for the groups of
better and worse prognosis according to the three indicators (P > 0.05),
most of the patients belonging to grades I and II of the proposed
classification. In the later reclassifications, severe forms of tetanus
(grades III and IV) were more frequent in the categories of worse
prognosis and these differences were statistically significant. There
was a reduction in the proportion of mild forms (grades I and II) of
tetanus with time for the categories of worse prognostic indicators
(chi-square for trend: P = 0.00006, 0.03, and 0.00000) whereas no
such trend was observed for the categories of better prognosis (grades
I and II). This serially used classification reflected the prognosis of the
traditional indicators and permitted the comparison of the dynamics of
the disease in different groups. Thus, it becomes a useful tool for
monitoring patients by determining clinical category changes with
time, and for assessing responses to different therapeutic measures.

Correspondence
D.B. Miranda-Filho

Rua Cosme Bezerra, 85/107

50670-310 Recife, PE

Brasil

Fax: +55-81-3271-2880

E-mail: demofilho@uol.com.br

Part of the data reported here were

presented at the XIII Brazilian

Meeting of Infectology, Goiânia,

GO, Brazil, August 31-September 3,

2003.

Research supported by Fundação de

Amparo à Ciência e Tecnologia de

Pernambuco; Fundação de Saúde

Amaury de Medeiros/Secretaria de

Saúde do Estado de Pernambuco -

Projeto Nordeste; Centro Nacional

de Epidemiologia/Fundação Nacional

de Saúde/Ministério da Saúde do

Brasil.

Publication supported by FAPESP.

Received September 12, 2005

Accepted July 4, 2006

Key words
• Tetanus
• Progression
• Classification
• Clinical

Introduction

The concern with classifying tetanus pa-
tients is common among most investigators
studying this subject. There are at least two
practical reasons for this. First, the identifi-
cation of groups of individuals with a poten-
tially unfavorable prognosis by the observa-
tion of predictive factors, such as incubation
period, period of onset, time between onset

of symptoms and admission, and the type of
wound through which the disease entered (1-
10), is useful for the differentiated monitor-
ing of groups at risk and for therapeutic
planning (6). Secondly, it may be a tool for
the determination of the clinical condition of
tetanus patients at a specific time independ-
ently of what is suggested by prognostic
indicators. These classifications are usually
based on clinical manifestations (2,11-18)
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and can be used to monitor the evolution of
the disease after treatment has been initiated
by comparing the classification established
upon admission to reclassifications carried
out throughout the hospital stay (16). How-
ever, there are as yet few studies that assess
or validate and standardize a classification
that encompasses the evolutional dynamics
of tetanus.

The aim of the present study was to de-
termine if a clinical classification proposed
by the authors, applied upon admission to
the hospital and repeated throughout the hos-
pital stay, reflects what the traditional prog-
nostic indicators suggest for tetanus.

Material and Methods

The study was conducted on tetanus pa-
tients admitted to the intensive care unit of
the Oswaldo Cruz University Hospital, Re-
cife, PE, Brazil. Patients aged 12 years or
over and who had secondary sexual charac-
teristics were included in the study. This
investigation is part of a broader study, the
objective of which is to evaluate the intra-
thecal route for the use of an anti-tetanus

immunoglobulin in the treatment of the dis-
ease. The group of patients who received
conventional treatment (control group), plus
2 patients who were randomized to the intra-
thecal group but who received conventional
treatment, due to technical problems, were
selected for this study (19). The procedures
followed were approved by the National
Ethics Committee and were in accordance
with the Helsinki Declaration. Written in-
formed consent was obtained from the pa-
tients or persons responsible for them.

Upon admission, patients were classified
according to the following prognostic indi-
cators: incubation period, period of onset
and the prognostic classification suggested
by Armitage and Clifford (2) (Table 1). The
selection of these indicators was based on
the fact that they are well established in the
tetanus literature. The cut-off point for incu-
bation period and period of onset was based
on a previous study in the same setting (6)
and permitted the classification of the pa-
tients into two groups: worse (incubation
period ≤10 days, period of onset ≤48 h) and
better (incubation period >10 days, period of
onset >48 h) prognosis. Categories 1A and
2A of the Armitage and Clifford criteria (2)
were combined to form the poor prognosis
group and their category 3A was equivalent
to a good prognosis.

A second clinical classification proposed
by the authors was applied upon admission
to the hospital and repeated on alternate days
to monitor the evolution of the disease until
the 10th day of hospitalization. This classifi-
cation considered the following clinical pa-
rameters: grade I, trismus + dysphagia +
generalized rigidity (present in more than
one segment - head, trunk, arms and legs - of
the body), with no spasms; grade II, mild
and occasional spasms (generally after a
stimulus); grade III, severe and recurrent
spasms, usually triggered by minor stimuli
(light, sound, measurement of vital signs,
light touch, opening the eyes) or impercep-
tible stimuli; grade IV, same features as

Table 1. Prognostic indicators for tetanus applied
on admission.

Prognostic classification of Armitage and Clifford (2)

Spasms at Time elapsed between the beginning
admission of symptoms and admission

0-36 h 37-72 h >73 h

Yes 1A 2A 3A
No 2A 3A 3A

Cut-off points of Miranda-Filho et al. (6)

Prognosis Incubation  period Period of onset

Worse ≤10 days ≤48 h
Better >10 days >48 h

Categories 1A and 2A of the Armitage and Clifford
(2) classification indicate worse prognosis and cat-
egory 3A indicates good prognosis.
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grade III + syndrome of sympathetic ner-
vous system hyperactivity.

The difference between grades II and III
was based on the frequency and intensity of
the spasms and on how easily which spasms
could be evoked or triggered. Grade II pa-
tients include those with at least two or three
characteristics of minor severity in the de-
scription of spasms (mild, occasional, trig-
gered); grade III patients are those with at
least two severe characteristics (intense, fre-
quent, spontaneous spasms). Grade IV dif-
fered from grade III by the presence of hy-
peractivity of the sympathetic nervous sys-
tem in the former group. To characterize the
presence of hyperactivity of the sympathetic
nervous system, the most frequent signs and
symptoms were grouped into two catego-
ries: major signs (oscillation of arterial pres-
sure, arrhythmia and oscillation of heart rate),
and lesser signs (generalized sweating, par-
alytic ileum and other signs not described on
the form, but that could be attributed to the
condition). The presence of at least two ma-
jor signs, or one major sign and two minor
signs, was taken to indicate sympathetic ner-
vous system hyperactivity.

The clinical classification was repeated
on alternate days to monitor the evolution of
the disease throughout the 10th day of hospi-
talization. Patients were observed with re-
gard to whether there were changes from
one severity category to another, character-
izing improvement, deterioration or stabili-
zation. For the analysis of this variable, the
patients who died within the first 10 days of
hospitalization were considered to belong to
the deterioration category (unfavorable evo-
lution), along with those having changed
from one clinical stage to another of greater
severity. Patients who exhibited improve-
ment, that is, changing from one clinical
form to another of lesser severity between
the 2nd and 5th day of hospital stay, were
grouped into the “progressive improvement”
category. Those who were stable in relation
to tetanus and only improved after the 6th

day were grouped into the third category
(stabilization).

The results are summarized, with a de-
scription of the clinical classification of pa-
tients on the 2nd, 6th, and 10th days of
hospitalization.

Data collection

A standardized individual form was em-
ployed to collect information on the progres-
sion and outcome of each case, as well as
outpatient re-evaluation. In addition, weekly
meetings were held for discussion and con-
firmation of these criteria.

Different approaches were utilized in or-
der to minimize observation bias: a) the use
of the above-mentioned standardized form;
b) rotation among the doctors involved in
the clinical classification of patients (carried
out every other day after admission through-
out the 10th day); c) the clinical classifica-
tion was recorded on an additional indi-
vidual form which contained no information
on the patient’s treatment or on previous
classifications performed by other doctors;
d) periodic meetings with the team were held
to discuss doubts.

Data processing and analysis

Double entries of the data were made,
using the Epi-Info 6.0 software for data anal-
ysis. The frequency of each outcome in the
groups of worse and better prognosis, for
each classic prognostic indicator utilized,
was compared by the chi-square test. The
chi-square test for linear trend of propor-
tions was used for ordered categories.

Results

A total of 64 patients were studied. The
clinical classification of all patients at ad-
mission and at days 2, 6, and 10 (D2, D6, and
D10, respectively) is shown in Table 2. Fig-
ures 1, 2, and 3 show the clinical evolution
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Table 2. Sequential clinical classification of tetanus patients and their evolution from admission (D0) to the
10th day (D10) of hospitalization.

Patient No. Age Sex Incubation Period of Armitage and Grade
period (days) onset (h) Clifford criteria (clinical classification)

D0 D2 D6 D10

1 23 M ≤10 ≤48 3A III III III III
2 22 M Ign >48 3A I I II I
3 58 M >10 >48 3A II III III II
4 67 M >10 >48 2A I I II I
5 65 F Ign ≤48 3A III III II II
6 49 M ≤10 Ign 3A II I I II
7 61 F ≤10 ≤48 1A I III III *
8 19 M ≤10 ≤48 1A I IV IV IV
9 18 M ≤10 ≤48 1A II III IV IV

10 82 M >10 >48 3A III I I PD
11 42 M Ign ≤48 2A II IV III III
12 62 F Ign >48 2A II III IV III
13 36 M ≤10 ≤48 1A II III IV III
14 83 F Ign >48 3A III I NE I
15 80 M ≤10 Ign 1A I * * *
16 67 F >10 >48 3A II I I PD
17 25 M ≤10 Ign 3A I NE PD PD
18 23 M ≤10 Ign 2A I I PD PD
19 29 M ≤10 ≤48 2A III IV III III
20 28 M ≤10 >48 3A III III III NE
21 44 M ≤10 ≤48 2A II III III III
22 37 M Ign ≤48 3A III III IV III
23 66 M ≤10 >48 2A II IV III IV
24 22 M >10 Ign 2A I I PD PD
25 64 F ≤10 >48 2A I II * *
26 19 M ≤10 Ign 3A I I I PD
27 54 M >10 ≤48 3A II II III II
28 48 M ≤10 >48 3A I II I II
29 65 M >10 >48 3A I I II II
30 73 M ≤10 ≤48 2A II * * *
31 84 M >10 >48 3A I NE NE *
32 20 F ≤10 ≤48 3A III NE IV III
33 35 M >10 >48 3A I II I PD
34 66 F >10 ≤48 2A III III III III
35 31 M ≤10 ≤48 2A III III IV III
36 61 M ≤10 ≤48 1A I II IV III
37 79 M ≤10 >48 3A I I III III
38 51 M >10 >48 3A II II II I
39 46 M ≤10 ≤48 1A II II II II
40 25 M >10 ≤48 2A III III II II
41 33 M Ign ≤48 3A III IV III III
42 65 M ≤10 ≤48 2A III III III III
43 25 M >10 ≤48 2A II IV IV IV
44 39 M ≤10 >48 2A I II III NE
45 35 M ≤10 ≤48 2A I IV IV III
46 43 M ≤10 Ign 3A I I I I
47 14 F ≤10 ≤48 2A II IV IV IV
48 57 M ≤10 ≤48 2A II III NE III
49 32 M >10 Ign 2A I I I PD

Continued on next page



1333

Braz J Med Biol Res 39(10) 2006

Clinical classification of tetanus patients

Figure 1. Clinical classification
of tetanus patients upon admis-
sion (day 0) and on the 2nd, 6th,
and 10th days of hospital stay,
according to the incubation pe-
riod. The numbers included in
day 0 vary because of variable
numbers with missing informa-
tion for each variable. For sta-
tistical analysis, patients were
regrouped into two categories:
one with those classified as
grades I and II, and the other
with patients classified as
grades III and IV. Cut-off point
for the incubation period was
based on Miranda-Filho et al.
(6); ≤10 days indicating worse
prognosis and >10 days indicat-
ing better prognosis.

Table 2 continued.

Patient No. Age Sex Incubation Period of Armitage and Grade
period (days) onset (h) Clifford criteria (clinical classification)

D0 D2 D6 D10

50 64 M >10 Ign 3A I I I PD
51 32 M Ign >48 3A I III IV IV
52 48 M >10 ≤48 3A II II II NE
53 22 M >10 >48 3A I II II NE
54 22 M >10 >48 3A II NE I PD
55 59 M >10 >48 3A I II II II
56 39 M ≤10 >48 2A II II III II
57 27 M ≤10 >48 3A III III III III
58 20 F >10 >48 3A II II I I
59 30 M >10 ≤48 2A I I NE I
60 49 M >10 ≤48 3A II I I I
61 25 M ≤10 ≤48 3A II I I PD
62 29 M ≤10 >48 2A II III III NE
63 57 M Ign ≤48 3A III III II II
64 20 M ≤10 ≤48 3A III NE II I

See Material and Methods for explanation of clinical classification (grades I-IV). Categories 1A and 2A of the
Armitage and Clifford (2) classification indicate worse prognosis and category 3A indicates good prognosis.
Based on Miranda-Filho et al. (6), incubation period ≤10 days and period of onset ≤48 h indicate worse
prognosis and incubation period >10 days and period of onset >48 h indicate better prognosis.
Ign = ignored; *death; PD = patient discharged; NE = not evaluated.



1334

Braz J Med Biol Res 39(10) 2006

D.B. Miranda-Filho et al.

Figure 2. Clinical classification
of tetanus patients upon admis-
sion (day 0) and on the 2nd, 6th,
and 10th days of hospital stay,
according to the period of onset.
The numbers included in day 0
vary because of variable num-
bers with missing information for
each variable. For statistical
analysis, patients were re-
grouped into two categories: one
with those classified as grades I
and II, and the other with pa-
tients classified as grades III and
IV. Cut-off point for the period of
onset was based on Miranda-
Filho et al. (6); ≤48 h indicating
worse prognosis and >48 h indi-
cating better prognosis.

Figure 3. Clinical classification
of tetanus patients upon admis-
sion (day 0) and on the 2nd, 6th,
and 10th days of hospital stay,
according to the prognostic clas-
sification by Armitage and Clif-
ford (2). For statistical analysis,
patients were regrouped into two
categories: one with those clas-
sified as grades I and II, and the
other with patients classified as
grades III and IV.
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of patients in each group of the classic prog-
nostic indicators. In general, in the succes-
sive evaluations, a higher frequency of pa-
tients with a more severe form of tetanus was
observed in the groups of worse prognosis
for each indicator.

Upon admission (D0), distribution of pa-
tients among the different levels of the au-
thors’ clinical classification was similar for
the groups of better and worse prognosis
according to the three classic prognostic in-
dicators utilized (P > 0.05). The data regard-
ing the evaluation of patients on successive
days (Figures 1, 2, and 3) show the changes
in the percent distribution of individuals
among the four grades of the clinical classi-
fication, indicating a relative increase of more
severe forms (grades III and IV) along time
in the groups of worse prognosis, which was
not observed in the groups of better progno-
sis.

Results related to each classic prognostic
indicator are presented below: 1) Incubation
period: on days 2, 6, and 10 there was a
greater proportion of patients with severe
forms of the disease (grades III and IV) in
the category of worse prognosis (incubation
period ≤10 days). This difference was statis-
tically significant, with P = 0.023, P = 0.006
and 0.001, respectively (Figure 1). 2) Period
of onset: on days 2, 6, and 10 there was a
predominance of the more severe clinical
forms of tetanus (grades III and IV) in the
category of worse prognosis (period of onset
≤48 h), with P = 0.005, 0.14, and 0.057,
respectively. The difference was statistically
significant on D2 and the level of signifi-
cance was borderline on D10 (Figure 2). 3)
Armitage and Clifford criteria: severe forms
of tetanus (grades III and IV) were found
more frequently in the category of worse
prognosis (1A and 2A). This difference was
statistically significant at all clinical reclas-
sification times (D2, D6 and D10), with values
of P = 0.02, 0.0007, and 0.009, respectively
(Figure 3).

Analysis of linear trend of proportions

showed that the reduction in the proportion
of mild forms (grades I and II) of tetanus
over time (from D0 to D10) was statistically
significant for the three categories of worse
prognosis (chi-square for trend: incubation
period ≤10 days (P = 0.00006), period of
onset ≤48 h (P = 0.03) and 1A + 2A (P =
0.00000), whereas the results suggested no
such trend for the categories of better prog-
nosis.

The proposed classification criteria were
also used to summarize the clinical progres-
sion of tetanus, grouping patients into differ-
ent evolution categories. They demonstrated
stabilization followed by improvement in 12
(18.8%), progressive improvement in 13
(20.3%) and deterioration in 37 (57.8%) of
the 64 patients analyzed, excluding two for
which no information was obtained.

Discussion

It is known that interventions currently
adopted in the treatment of severe diseases
such as tetanus tend to be more effective due
to technological advances and improved care
in intensive care units, resulting in an impor-
tant reduction of lethality in places where
such resources are available (11,14,20-22).
Death from tetanus can vary from 6 to 60%
depending on the places where treatment is
provided, the severity of the disease and the
therapeutic measures adopted (8,10,20,22,
23). In hospitals where death from tetanus is
low due to the reasons cited above, compar-
ing this indicator (death from tetanus) alone
among the groups of patients subjected to
different treatments requires very large
samples. In such places, the incidence of the
disease is generally lower than in poorer
regions where medical assistance is also pre-
carious. For this reason, it may be difficult,
or even impracticable, to conduct clinical
trials in which death from tetanus is the main
outcome in some places.

Different investigators have used a num-
ber of indicators of morbidity and on the
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evolution of the disease. The most frequently
cited are duration of hospitalization, length
of stay in the intensive care unit, the need for
and the duration of respiratory assistance,
frequency of complications, the clinical pro-
gression of the disease, the need for trache-
otomy, and the sedative dose needed to con-
trol spasms, as well as lethality (1,8,16,19,24-
30).

Assessing the clinical evolution of teta-
nus patients involves difficulties due to the
subjectivity of the criteria present in most of
the systems of classifications used, as well
as clinical fluctuations that an individual
might exhibit in a single day stemming from
the need to handle the patient, the dosage
and intervals of sedatives being employed,
the presence of spasm-triggering factors, and
the occurrence of complications or associ-
ated diseases. In assessing a therapeutic meas-
ure regarding diseases with a high potential
for morbimortality such as tetanus, one
should take into account the potential ben-
efits that treatment can bring regarding the
reduction of patient suffering, treatment costs,
the duration of symptoms, duration of hospi-
talization, and the risk of complications or
sequelae, as well as the possibility of reduc-
ing lethality.

In the present study, most of the patients
(75% of the cases), upon admission to the
hospital, were classified as having grade I (N
= 25) or II (N = 23) tetanus according to the
proposed clinical classification.

The distribution of the patients among
the four categories of the proposed clinical
classification in the group of worse and bet-
ter prognosis was similar upon admission
(D0). In all of the reclassifications (D2, D6,
and D10), the severe forms of tetanus (grades
III and IV) were present more frequently in
the category of worse prognosis using the
Armitage and Clifford criteria (1A and 2A).
A larger proportion of the more severe clini-
cal forms of tetanus (grades III and IV) was
also detected in the category of worse prog-
nosis with regard to the progression period

(period of onset ≤48 h) on D2, D6 and D10,
being statistically significant on D2 and hav-
ing a P value of borderline significance on
D10. Concerning the incubation period, a
difference was observed on D2, D6 and D10,
with a greater proportion of patients with
severe forms of tetanus (grades III and IV) in
the category of worse prognosis (incubation
period ≤10 days).

The analysis of linear trend for propor-
tion suggested that there was a constant re-
duction in the proportion of mild forms
(grades I and II) of tetanus with time, for the
three categories of worse prognostic indica-
tors (incubation period ≤10 days, period of
onset ≤48 h and 1A + 2A).

The clinical evolution of tetanus patients
evaluated with objective criteria, such as
those proposed in the present paper, allows
comparisons between patients or groups. The
classification system proposed here can be
used to characterize cases of favorable evo-
lution (progressive improvement or stabili-
zation followed by improvement) as well as
unfavorable evolution through the determi-
nation of clinical category changes at prede-
termined times. The sequential use of the
proposed classification allows follow-up of
the evolutional dynamics of tetanus and re-
flects the prognosis of indicators used upon
admission to the hospital, providing a useful
tool for monitoring patients and for assess-
ing responses to different therapeutic meas-
ures. The proposed classification was used
in a clinical trial of tetanus treatment with
antitetanus immunoglobulin by the intrathe-
cal or intramuscular route to evaluate the
effect of such therapy on clinical progres-
sion of and mortality from tetanus (19).

The objective of the clinical classifica-
tion proposed by the authors is to monitor
tetanus progression. Different from prog-
nostic indicators, which aim at the early
identification of higher risk subgroups, this
classification provides a rapid snapshot at
different moments in time and, thus, to map
the evolution of tetanus patients.
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The use of the sequential clinical classifi-
cation permitted the determination and com-
parison of the dynamics of the disease in
different groups. Thus, this classification is
a useful tool for monitoring patients by the

determination of changes in clinical category
at predetermined times, and for assessing
responses to different therapeutic measures.
Although simple, the analysis meets its pro-
posed objective.
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