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Objective: To evaluate Mannheim Peritonitis Index (MPI) in predicting outcome in patients with secondary peritonitis and to
assess each risk factor independently regarding its contribution towards final outcome.
Design: Prospective analytical study.
Place and Duration of Study: Surgery department of subharti medical college.
U Patients and Methods: One hundred patients who presented to the department with secondary peritonitis were included in the
< | study. MPI score was calculated for each patient on a pre-designed proforma and the patients were followed-up till death or
E discharged from the hospital. Death was the main outcome measure against which the MPI scores were analyzed for scores < 19,
W | 19- 29, and >30. Data was analyzed on software SPSS (version 11.0). Chi- square test was used to assess any significant
2 association between scores and outcome. Odds ratios were calculated for individual risk factors.
Results: Mortality rate for MPI scores <19 was 0% , for scores 19 - 29 it was 14.7% and for score >30 it was 80%. Chi-square
showed significant association between mortality and increasing MPI score (p < 0.01). Odd ratios calculated were significant for
age > 50 years, malignancy, organ failure, pre-operative duration of peritonitis > 24 hours and cloudy, purulent exudate.
Conclusion: Increasing MPI score is strongly associated with outcome in secondary peritonitis.
Peritonitis as a manifestation of intra-abdominal infections is one *Definitions of organ failure
of the important infectious problems faced by a general surgeon. Kidney Creatinine level >177mmol/l

The severity of intra-abdominal infections varies greatly from a
localized response to generalized peritonitis, which has an
unacceptably high mortality associated with it, therefore, objective
criteria are needed to timely grade the severity of infection and to
predict prognosis. Several scoring systems including sepsis specific
(e.g. sepsis severity score), physiological (e.g. APACHE II, simplified
acute physiology score), and peritonitis specific scores for early
outcome e.g. Mannheim peritonitis index (MPI). Mannheim
peritonitis index of Altona have been designed to assess
prognosis.' These scoring systems scientifically compare the
effectiveness of different treatment regimens and health facilities
and to inform patient's relatives with greater objectivity. They may
also indicate individual patients who may require a more
aggressive surgical approach.' The most popular scoring system at
presentis APACHE II. It integrates 12 physiological variables during
the first 24 hours within the intensive care unit (ICU) with age and
chronic health status of the patient.”’So use of APACHE Il score in
under-staffed and under equipped circumstances is not practical.
Mannheim peritonitis index was described by Wacha et al. in 1986
where 8 factors were found to be truly relevant to the prognosis.'”
The score considers information obtained during history taking,
clinical examination and first laparotomy of the patient to establish
aninitial classification (Table ).

Table I: Mannheim peritonitis
index.
Risk factor present Weightage, if
Age > 50 years 5
Female sex 5
Organ failure* 7
Malignancy 4
Pre-operative duration of 4
peritonitis >24 hours
Origin of sepsis not colonic 4
Diffuse generalized peritonitis 6
Exudate
Clear 0
Cloudy, purulent 6

l

Urea level >167mmol/l
Oligurea < 20ml/h

Lung PO2< 50mmHg
PCO2> 50mmHg

(definition according to

Shoemaker)
Hypodynamic or
hyperdynamic

Shock

Intestinal obstruction (only if profound) Paralysis > 24 hr. or
complete Although MPI is not the sole disease specific scoring
system, it definitely is the simplest.*’Its effectiveness as a reliable
predictor of the peritonitis outcome has also been confirmed in
over 2000 patients from various European and Russian surgical
centers."*"

The aim of this study was to evaluate MPI in predicting outcome in
patients with secondary peritonitis and to assess individual risk
factors for their contribution towards mortality in our settings.

PATIENTS AND METHODS

This prospective analytical study was conducted in surgery
department of subharti medical college. One hundred patients
who presented to the unit in emergency or outpatient department
were included whose secondary peritonitis was confirmed during
surgery regardless of etiology. The patients without surgical
confirmation of secondary peritonitis and those shifted to other
hospitals for various reasons were excluded from the study.
Patients were followed-up till death or discharged from the
surgical ward. Peritonitis related in hospital death was the main
outcome measure.

Proforma were used to collect data regarding the patients'
particulars, clinical presentation and important physical and
laboratory findings at time of presentation along with important
information gathered at surgery. Medical and/ or surgical
treatment offered, any complications noted during the stay, days
of postoperative stay and final outcome of the patients were also
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recorded. Mannheim peritonitis index was then used to calculate a
prognostic score for each patient according to the values given in
Table I. The minimum possible score was zero and maximum was
47. The cut-off point taken was a score of 26, patients with higher
values being classified as predicted non-survivors'. Patients were
also divided into three categories of severity as described by Fugger
et al. patients with MPI score 20 or less, between 21 and 29, and
those with a score 30 or more'.

Data was then entered into software SPSS (version 11.0) for
statistical processing. Relationship between individual MPI score
and mortality and significance of possible differences among three
categories (<19 points, 19- 29 points, and 130 points) was
calculated using Chi-square test. Odd ratios were calculated for
each risk factor to determine its contribution towards mortality. In
addition to above, following observations were also calculated:
mean age of the sample, male to female ratio, mean postoperative
stay of survivors and non-survivors, total mortality from peritonitis,
mean MPI score of the sample and mean MPI scores of survivors
and non-survivors, frequency of different etiologies of peritonitis
and their rate of occurrence in non-survivors.

RESULTS

Overall mortality rate was 15%. For patients with a score less than
19 the mortality rate was 0%, whereas for scores 19-29, and 30t
was 14.7% and 80% respectively (p <0.01).

Odd ratios for organ failure (8.9), age > 50 years (8.8), malignancy
(6.9), cloudy purulent exudate (3.3) and preoperative duration of
peritonitis > 24 hours” had significant influence on outcome while
the rest of the factors had insignificant odd ratios (female gender
18, generalized peritonitis 1, fecal exudate 0.4, non-colonic origin
of sepsis 0.35 and no-exudate 0.31).

Mean MPI score of the sample was 21.18. The survivors had a
mean score of 22.3 (range 4-38), while non-survivors had a mean
score of 28.8 (range 14-36). Mean postoperative stay of the
patients was 9.6 days. Relaparotomies were performedin 6.3 % of
the cases. Small gut pathologies were the cause of peritonitis in the
majority of patients(29.4%),followed by gastroduodenal
pathologies (24.6%), appendix

(9.5%), sigmoid colon perforation (4.8%); acute pancreatitis,
acute, inflammatory disease and ruptured liver abscess in 3.96%;
and pyoperitoneum, gall bladder and tuberculous peritonitis in
2.4% each.

Table II: General characteristics of the sample.

Survivors | Non-survivors Total
N 85 15 100
Y%age 85% 15% 100 %
Gender
Male (%) 90.54 9.45 100
Female (%) 69.23 30.76 100
Mean age 32.7 £16.3[47.1 +25.05(34.9 £ 18.5
Mean postoperative stay| 9.9 +6.96 | 7.8+ 146 | 9.6 +8.5
Rate of relaparotomy 6.5% 5.3% 6.3 %
Mean MPI score 223+75| 288+55 |233+7.6

Amongst non-survivors the sites of origin of infection were in the
following order. Large gut pathologies were the commonest
(21%) followed by small gut and gastroduodenal pathologies
(18.8% each). Amongst causes for small gut perforations
tuberculosis accounted for 1/ 3rd of the cases (10.3%) .
Tuberculous peritonitis alone was the cause in 10.5% of cases as
was acute pancreatitis. two percent cases amongst non-survivors
had perforated appendix.

DISCUSSION

Secondary bacterial peritonitis is one of the most common
problems in general surgery practice." When severe and
generalized, it can lead to sepsis manifested by organ dysfunction

and increased mortality. The mortality associated with peritonitis
has been reported to be from 6% to 40% in several studies."”'*™
16

Since its publication, all the studies undertaken to validate
Mannheim peritonitis index including our study show a significant
rise in mortality rate above the critical score of 26."***"*' When
classified in three groups, the lowest mortality was seen in <21
score and the highest with scores >29 (p<0.01)."** Although
increasing score predicts increasing mortality. This reflects that the
quality of prediction is such that it cannot be applied to individual
patients for taking decisions regarding more aggressive treatment
or limitation of therapy. This has also been confirmed in the largest
multicenter study to validate the use of MPI.' Contrary to this some
studies have shown an almost 100% mortality above score ***'**
and have suggested that MPI can be used as a criteria for deciding
the optimal treatment approach for peritonitis. Even laparoscopic
sanitation of abdominal cavity has been recommended for
patients having scores below. ***"** Interestingly high MPI has also
been shown to be associated with fungal infection in patients with
perforated peptic ulcer and it has been recommended that a high
MPI score in these patients should be used as an indication for
prophylactic antifungal treatment.”

MPI has also been used in certain studies to stratify patients for
comparison of different procedures™* and has been shown to be
accurately associated with morbidity and mortality.”*"*

Considering each risk factor separately in our study only age>50
years, malignancy, organ failure, pre-operative duration of
peritonitis > 24 hours and cloudy, purulent exudate behaved as
expected. Rest of the factors had insignificant influence on
mortality.

Age above 50 was associated with a high mortality (45.5%), a fact
proven in all the studies carried out on peritonitis and
mortality."*"*"** Mean age of the group as a whole (34.9 years)
and that of survivors (32.7 years) was similar to what was seen in
other studies.’ But the mean age of non-survivors is considerably
less than that shown in other studies (47.1 years compared to upto
66 years in other studies).”*This may be due to a generally lower life
expectancy in our population. Presence of organ failure at the time
of first surgery was the most significant risk factor. It increased the
chances of mortality by 8.9 times, however, it is important to note
that of all the people who developed organ failure only 28.6%
died while 71.4% still survived. Amongst non-survivors 84.2%
had one or more organ failure at the time of first surgery. Other
studies have shown organ failure to be present in 100% of
expiries’, but in those studies probably organ failure as cause of
death has been confused with the presence of this factor at the
time of first surgery.

Pre-operative duration of peritonitis > 24 hours was also
significantly associated with early outcome, similar to other
studies.”” This indirectly also emphasizes the importance of early
decision-making regarding surgery in these cases.

In this study, there was an obvious predominance of male patients
(67%) unlike other studies where gender composition varies from
4310 52% females and 48 to 57% males.*"* However, this did not
influence mortality and the odds ratio calculated for female sex
and mortality remained under.” This signifies that gender, as a risk
factor for mortality in peritonitis is not independently associated
with adverse outcome, a finding consistent with other reports.”™

Furthermore, it was observed that although large gut pathologies
constituted only 5.5% of the total, the mortality associated with
them was the highest (21%). This has also been confirmed by
other studies.””” Noticeably abdominal kochs alone claimed
15.8% of deaths out of which 1/ 3“were due to intestinal kochs
and rest had tuberculous peritonitis. However, small number of
patients of each etiology in this series did not allow conclusive
results to be drawn from this study. Other studies have also shown
that factors related to host and the difficulty or impossibility in
eradicating the source of inflammation overshadowed type and
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source of infection in evolution of patients with intra-abdominal
infection.”™'®

Amongst the present scoring systems, Mannheim peritonitis index
is one of the easiest to apply. It has been compared with other well-
known scoring systems like APACHE I, peritonitis index of altona
and sepsis severity score in several studies™”'*"""** and has been
termed equal to or superior to these in predicting prognosis.”*'' A
combination of MPI with other scoring systems has also been
suggested as a better prognostic indicator.

CONCLUSION

The MPI is a well-validated peritonitis index. Its simplicity and
accuracy makes it ideal for use in our setup. Further increase of its
prognostic power is also desirable. In view of different
performance of several risk factors in this study, larger studies are
required to confirm their behavior in this population.
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