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Incidence of complications and risk factors for nosocomial pneumonia
in patients with tetanus

Sung Ji Lee, M.D., Seung Ji Kang, M.D., Mi Ok Jang, M.D.,
Sook In Jung, M.D. and Kyung Hwa Park, M.D

Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

Background/Aims: Tetanus is a fatal disease and various complications affect its prognosis. In Korea, tetanus cases have been re-
ported, but no studies, thus far, have examined its complications. We investigated the complications of tetanus and analyzed the risk
factors for nosocomial pneumonia, one of most common complications of tetanus.

Methods: We retrospectively reviewed the clinical features, treatment, and complications of 42 patients diagnosed with tetanus at
Chonnam National University Hospital from January 1999 through June 2008. The severity of tetanus was assessed using the
APACHE II and Ablett scores. We compared two groups, one with nosocomial pneumonia and the other without it, and analyzed
the risk factors for nosocomial pneumonia.

Results: Forty-two patients (13 men, 29 women) were enrolled. Only three of them had received a primary tetanus vaccination;
the others had not received primary or booster vaccinations. Twenty-one patients needed mechanical ventilation. The most common
infectious complication was pneumonia (47.4%), followed by blood stream (15.8%) and urinary tract (13.2%) infections.
Regarding noninfectious complications, dysautonomia was also common, including fluctuating blood pressure (31.6%), ar-
rhythmias (26.3%), and cardiac arrest (7.9%). Nosocomial pneumonia was associated with autonomic disturbance (OR=32.0, 95%
CI 1.9-524.2; p=0.005) and length of stay in the intensive care unit (OR=1.145, 95% CI 1.02-1.29; p=0.024) in the multivariate
analysis.

Conclusions: Careful monitoring and treatment of complications are essential in managing tetanus, along with specific therapy
for tetanus itself. Education and tetanus immunization are important for preventing the disease, especially in high-risk areas.
(Korean J Med 77:84-90, 2009)
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Table 1. General characteristics and clinical manifestations of
the tetanus patients (n=42)

e Incidence (%
Characteristics (%)

(n=42)
Age (mean+SD, years) 64.3+14.8
Sex
Male 13 31%)
Female 29 (69%)
Initial diagnosis
Tetanus 19 (45.2%)
Cerebral infarction 10 (23.8%)
Upper respiratory infections 3(7.1%)
Cervical dystonia 3 (7.1%)
Acute abdomen 2 (4.8%)
Myositis 2 (4.8%)
Temporomandibular joint infection 1 (2.4%)
Meningitis 1 (2.4%)
Cervical 1 (2.6%)
Localized 1 (2.6%)
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Table 2. Frequency of complications in the tetanus patients

Complication Patients (n=38)
Infectious
Pneumonia 18 (47.4%)
Blood streaminfection 6 (15.8%)
Urinary tract infection 5(13.2%)
Wound infection 1 (2.6%)
Thrombophlebitis 2 (5.3%)
Pseudomembranous colitis 2 (5.3%)
Non-infectious
Atelectasis 4 (10.5%)
Paralytic ileus 3 (7.9%)
Pulmonary thromboembolism 1 (2.6%)
Stress ulcer bleeding 1 (2.6%)
Acute renal failure 1 (2.6%)
Tooth injury (dislodged) 1 (2.6%)
Dysautonomy
Cardiac arrest 3 (7.9%)
Arrhythmia 10 (26.3%)

Fluctuating blood pressure 12 (31.6%)
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Table 3. Comparison of the clinical manifestations and treatment of nosocomial pneumonia and non-nosocomial pneumonia among 38

patients with tetanus

Nosocomial pneumonia

Non-nosocomial pneumonia

Predisposing factors studied (n=18) (n=20) p-value
Age 66.5+12.3 61.3£16.7 0.291
Sex (Male: Female) 8:10 3:17 0.074*
Time interval from the initial symptom to hospital admission 2.9+1.8 7.4+5.4 0.002
(days) (mean+SD)

Incubation period (days) (median+SD) 10.9+15 13.5+10.1 0.599
P?;Zgi:zgf]:)e)n the first symptom and the first spasm (day), 35405 57452 0.144
Tetanus severity score (Ablett)

Grade 1 or 2 8 (44.4%) 18 (90%) 0.003"

Grade 3 or 4 10 (55.6%) 2 (10%)
Initial APACHE II score (mean+SD) 14.6+3.3 9.5+4.8 0.001"
Duration of hospitalization (mean+SD) 42.1+£21.6 29.9+19.2 0.073
Length of ICU stay (days) (mean+SD) 36+14.5 9.5£9.7 <0.001"
Autonomic disturbance 17 (94.4%) 4 (20%) <0.001"
Use of muscle relaxant 10 (55.6%) 4 (20%) 0.023
Invasive mechanical ventilation 17 (94.4%) 6 (30%) <0.001"
L;rllitl}rlnc;f;l rize(ill:;r;i)cal ventilation before nosocomial 776447 12.0 0396
Nasogastric tube 18 (100%) 11 (55%) 0.001"
Use of H2 blocker 12 (66.7%) 9 (45%) 0.18

*p< 0.05; SD, standard deviation; APACHE, acute physiology and chronic health evaluation; ICU, intensive care unit.
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Table 4. Univariate and multivariate risk factor analysis of nosocomial pneumonia in tetanus patients

Univariate Multivariate
95% CI 95% CI
Risk factor OR p-value OR p-value
lower upper lower upper
Time interval from the initial symptom to 0.7 0.535 0915 0.009
hospital admission

APACHE II score >15 on admission 6.19 1.270 30.174 0.024

Ablett score >3 on admission 11.25 1.991 63.56 0.004

Nasogastric tube 1.282 1.068 1.538 0.008

Use of muscle relaxant 5.0 1.118 21.039 0.028

Autonomic disturbance 68.0 6.850 674.988 <0.001 31.931 1.945 524273 0.005"
Length of ICU stay 1.19 1.073 1.319 <0.001 1.145 1.018 1.289 0.024"
Invasive mechanical ventilation 39.667 4275  369.653 <0.001

*p<0,05; OR, odds ratio; CI, confidence interval; ICU, intensive care unit.
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