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Background: One of the prevalent ailments impacting the population of India is peptic ulcer.
Although generally benign in its course, it can cause dangerous complications such as
perforation and bleeding. Perforation is a life-threatening complication of the peptic ulcer.
The status of patients may suddenly deteriorate if they wait too long to seek hospital care
or if a diagnosis is delayed due to an unusual presentation. For triage and risk classification,
it is critical to accurately and promptly identify high-risk surgical perforated peptic ulcer
patients. Aims and Objectives: Perforations in peptic ulcer disease are known to cause
considerable morbidity and mortality. The objective of this study was to verify the reliability
of the peptic ulcer perforation (PULP) score in predicting patient death after surgery for PULP.
Materials and Methods: This was a retrospective cross-sectional study included 50 PULP
patients who underwent surgery and analyzed the data until discharge or death at tertiary
care university hospital in India. Results: The mortality rate observed was 24%. Elderly
population, raised serum creatinine, liver cirrhosis, steroid abuse, pre-operative shock, and
American Society of Anesthesiologists (ASAs) grade were identified as risk factors for poor
post-operative prognosis. The area under curve for mortality prediction was 0.947 for PULP
score. Conclusion: Poor outcome was significantly higher in the elderly, patients with raised
serum creatinine, pre-operative shock, and ASA. PULP score proved to be a more precise
indicator of mortality. A larger study inclusive of other mortality risk prediction models would
help formulate a more accurate and population specific scoring system.
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INTRODUCTION

illness, and perforation lasting longer than 24 h, is the most
well-known prediction rule in patients with perforated

Peptic ulcer disease is linked to potentially fatal consequences
such as blood loss, petforation, and obstruction. Perforation
occurs most commonly after bleeding and is the second
most common complication.' There have been numerous
reports on prognostic variables for mortality and morbidity
after peptic ulcer perforation (PULP).>® However, none
of the scoring methods proved superior to the others.
The Boey score, which is used to forecast mortality based
on pre-operative shock, presence of significant medical

peptic ulcer (PPU).” Seventy percentages of peptic ulcer
patients die due to perforation, and the mortality rate
of PULP is 10 times higher than that of other acute
abdominal disorders, including acute cholecystitis and
acute appendicitis. To predict mortality among patients
undergoing surgery for PULP, Moller et al., were the first
to develop a PULP scoring system.”” The purpose of this
study was to verify the reliability of the PULP score in
predicting patient death after surgery for PULP.
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Aims and objectives

Perforations in peptic ulcer disease are known to cause
considerable morbidity and mortality. The objective of
this study was to verify the reliability of the PULP score in
predicting patient death after surgery for PULP. The goal of
this study was to assess patient mortality after PPU surgery.

MATERIALS AND METHODS

This retrospective cross-sectional study included 50 PULP
patients who underwent surgery and analyzed the data until
discharge or death. Patients who did not underwent surgery
or who had insufficient medical information were excluded
from the study. Data were gathered in a consecutive
manner. Utilizing ROC analysis, the “cutoff” PULP score
value was evaluated. This score is defined by eight factors
and includes age >65 (score 3), AIDS or active malignancy
(score 1), steroid drug use (score 1), liver cirrhosis (score 2),
serum creatinine level >1.47 mg/dl (score 2), pre-operative
shock (score 1), the time between perforation and hospital
arrival of >24 h (score 1), and four levels of American
Society of Anesthesiologists (ASA) scores (2-5) (Table 1).

RESULTS

In the present study, out of 50 (100%) PULP patients,
majority of them (n=41, 82%) were in the age group
<065 years and remaining 9 (18%) of the patients were
>05 years. Male predominant was observed in the study,
that is, among 50 PULP patients about 42 (84%) of the
patients were male and 8 (16%) were female. The duration
of symptoms for majority of the patients were more than
1 day (n=30, 60%) and about 20 (40%) of the patients
had symptoms <1 day. There were 8 (16%) patients with
the diagnosis of active malignancy of AIDS, about 2 (4%)
patients with liver cirrhosis, 5 (10%) patients with steroid
abuse, and 21 (42%) patients with preoperative shock.
About 25 (50%) of the PULP patients had serum creatinine
levels >1.47 mg/dL and ASA grade of 3 was present in
36 (72%) patients and ASA grade 4 was presentin 14 (28%)
of the patients. The PULP score between 1 and 6 was there
in 34 (68%) of the patients and about 16 (32%) patients had
PULP score between 7 and 18. The study had witnessed
12 (24%) mortality (Table 2).

The PULP score’s ability to predict mortality in operated
patients with PULP was very good, as evidenced by an ROC
area value >0.8, which was equal to 0.94, according to the
results of the ROC curve (Figure 1). The best “cutoff” value
was determined to be 27, which signifies a high mortality
risk. There is also a report on the specificity and sensitivity
of each “cutoff” value. In this research, the sensitivity and
specificity from that "cutoff" value are 100% and 89.5%,
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respectively. Of the total 50 participating patients in this
study, 16 had =7 PULP scores, while in 34 patients the score
was <7.The PULP score’s validity as per the gold standard
examination had 100% sensitivity, 89.5% specificity, 75%
positive predictive value, 100% negative predictive value,
and 92% accuracy for predicting mortality in patients who
had undergone surgery for PULP (Table 3).

DISCUSSION

PULP is a surgical emergency that needs immediate
intervention. It causes various complications and can cause
even death if left untreated. Although several risk factor

Variables Points
Age >65 yeas 3
COmorbid active malignant disease or AIDS 1
COmorbid liver cirrhosis 2
Concomitant use of steroids 1
Shock on admission* 1
Time from perforation to admission >24 h 1
Serum creatinine >130 umol/l 2
ASA score 2 1
ASA score 3 3
ASA score 4 5
ASA score 5 7
Total PULP score 0-18

*Shock on admission is defined as blood pressure <100 mmHg and heart
rate>100 beats per min. PULP: Peptic ulcer perforation, ASA: American Society of
Anesthesiologists

Variables Categories Frequency, n (%)
Age (years) <65 41 (82)
>65 9(18)
Gender Male 42 (84)
Female 8 (16)
Duration of <1 20 (40)
symptoms (day) >1 30 (60)
Active malignancy/ Yes 8 (16)
AIDS No 42 (84)

Liver cirrhosis Yes 2 (4)

No 48 (96)
Steroid abuse Yes 5(10)
No 45 (90)
Pre-operative shock Yes 21 (42)
No 29 (58)
Serum creatinine Yes 25 (50)
>1.47 mg/dL No 25 (50)
ASA grade 3 36 (72)
4 14 (28)
PULP score 1-6 34 (68)
7-18 16 (32)
Mortality Yes 12 (24)
No 38 (76)

PULP: Peptic ulcer perforation, ASA: American Society of Anesthesiologists
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assessment scores have been used, it is the our opinion that
the PULP score is a very good predictors of morbidity
and mortality in these situations. In patients with PUD,
the lifetime perforation prevalence is only approximately
5%." Mortality from PPU can range between 1.3% and
20%.7'"12 Approximately 30% of the post-operative
complications have been documented."* Pneumonia,
sutgical site infection, abscess/intra-abdominal collection,
enterocutaneous fistula, wound dehiscence, peritonitis, ileus,
and incisional hernia are complications that can occur after
surgical closure of PPU. According to one study, pneumonia
(28 %) and surgical site infections (48%) were the most
frequent post-operative complications." The prevalence
of mortality in our study population (24%) was less as
compared to that noted in the previous studies on Western
populations,™ but higher than studies in other Southeast
Asian populations.'>'® This may be due to the advanced
age of patients presenting with PPU in Western studies
(mean age ~70 years) compared to Asian studies (mean age
~50 years). The elderly, besides suffering from additional
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Figure 1: ROC of PULP score ability to predict the mortality outcomes
of patients with operated perforated peptic ulcer post-operative.
AUC=0.947

pre-operative illnesses such as hypertension and diabetes,
have poor physiological reserves to deal with post-operative
complications and hence are more prone to fatality.

Male predominance was observed in PPU patients similar
to two other studies.”'® Another Indian study comprising
50 PPU patients noted a very high male-to-female ratio
(11.5:1) and attributed it to the habits of smoking and
alcohol consumption in young men.'” The present study did
not elicit the habits of smoking and alcohol consumption in
our patient population. We recorded PPU more commonly
in age groups <65 years. Analogous to our data, an Indian
study noted a lower mean patient age (38.1 years)."” The
odds of death were 1.91 times more if the age of patient
was more than 60 years, which confirm the findings that
the elderly suffer from more debilitating morbidity and
mortality.”'®

As per the findings of Unver et al., the duration of
symptoms does not exhibit any significant outcomes for
mortality and morbidity in this trial, where patients with
pain onset more than 24 h before the patient reached the
hospital only 30% died." This is contradictory to evidence
from multiple studies, which found that the length of
symptoms had a substantial impact on mortality and
morbidity.*

In contrast, we discovered two patients in this study who
had comorbid cirrhosis of the hepatic disease, and both of
whom died postoperatively. Moller et al., did not specifically
address how liver cirrhosis affects post-operative mortality
in their investigation.” Periodic steroid use is included as one
of the factors that contribute to mortality in PULP scores;
however, the findings of this research were different. Two
of the five were confirmed to be taking steroids and passed
away. In addition, ten of the 45 patients who did not use
steroids died, which is comparable with other studies.”**
In contradiction to numerous research studies that support
the steroid’s role as steroid user groups had a high mortality
rate. "% As per the PULP score and Boey score, the
incidence of shock when patients come is considered
very influential in predicting death.™ Similar to what was
observed in this research, about 60% of patients with
shock passed away postoperatively. In addition, Chandra
and Kumat’s study also supports this.”?

PULP score Mortality Sensitivity Specificity PPV NPV Accuracy
Yes No
High risk (27) 12 4 100 89.5 75 100 92
Low risk (<7) 0 34
PULP: Peptic ulcer perforation, PPV: Positive predictive value, NPV: Negative predictive value
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One of the independent factors in this PULP score is the
hepatic cirrhosis prevalence, which has a value of 2. This
disparity is also impacted by the insufficient post-operative
care provided to patients suffering PULP s at the research
site, which raises mortality in patients.

In this instance, the PULP score was utilized both as the
foundation for patient and family education and the initial
screening of patients before therapy. The researcher found
that the PULP score had a high sensitivity, which was 100%.
In addition, the accuracy of the PULP score in this study
was 92% in comparison to the Boey score’s accuracy of
only 48%.

The rates of long-term steroid were lower (10%) in the
present study compared to a study by Moller et al., (13%)
but higher than those noted by Anbalakan et al., (0.3%
and 1.8%).'° The proportion of PPU patients presenting
with pre-operative shock in our study was higher than
that observed by two previous studies.”'® Moller et al.,
listed AIDS/active malignancy as one of the factors that
influence mortality; in this study, four of the eight patients
suffering from active malignancy died postoperatively.
However, more samples are needed to assess the impact
of AIDS and active malignancy on post-operative deaths.’
The impact of AIDS or active malignancy on mortality was
also mentioned in numerous research studies.””’

One of the factors most strongly influencing mortality
in PULP score is a rise in serum creatinine.”'****’ Similar
findings were discovered in this investigation, wherein
25 patients with more than 1.47 mg/dl serum creatinine
levels resulted in 11 deaths. In comparison, out of
25 patients with levels of serum creatinine below that, only
one patient passed away. As per Moller et al., one of the
factors that influence mortality is the ASA score.” Similar
findings were seen in this research, where the mortality
risk increased with greater ASA scores. Similar to other
investigations, nine among 14 patients died who had a 4
ASA score, and three among 36 patients died with a 3 ASA

score 81921222830

As a measure for the initial screening of patients with
PULP who will undergo surgery regarding post-operative
death risk, the PULP score was first proposed by Moller
et al.’ In addition to the Boey score, which has already
received widespread recognition, this score was designed
exclusively for PULP patients. The Boey score was used in
some studies to assess the mortality risk among patients.
However, this score was associated with false-positive
prediction reaching 50% and performed less than other
available scores. This could be explained due to the lack of
prognostic factors on the Boey score.” With more specific
criteria, the PULP scoring system is anticipated to be more
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reliable for predicting death after surgery. Since just simple
examinations as well as laboratory testing are required, the
PULP score’s use is quite simple and involves no complex
investigation. Although ASA score is the easiest to calculate,
it was not designed for PPU studies. Prior studies have
concluded that ASA physical status is an objective scoring
system having interobserver variability and hence prone
to observer bias.””! If the acute state of the patient is not
taken into consideration, it may affect the outcome in terms
of mortality.”® Boey scoring system includes only three
parameters: comorbidity, pre-operative shock, and time
from onset of abdominal pain. Therefore, it is simpler for
clinical application."

Variations in patient demographic profiles and study inclusion
criteria may bias comparison of the AUC values between
different studies. Therefore, it is preferable to compare ROC
curve analysis and AUC values of studies carried out in
similar group of patients.” The PPU scoring systems found
in the literature were validated at different times in different
countries on different populations with varied ages. Hence,
further validation is recommended before any particular
scoting system can be applied to any one population.” The
PULP score’s best “cutoff” value in this study was =7 for
predicting post-operative mortality (AUC 0.94). A sorting
risk factor is very helpful in patient stratification as well as
eatly identification. This scoring system can be used to more
effectively and efficiently improve the efficacy of therapy,
early resuscitation of problems, aggressive surgical care,
provision of more adequate perioperative services, and
especially the provision of education and information to the
family. A PULP score of 27 was also found to be associated
with higher mortality rates with a mortality risk of 25% and
above in other studies also.”*

Limitations of the study

This study has several limitations. This was a single-center
study catering to a single demographic outlet. The sample
size was small. Long-term follows up was not done. With
the above considerations, the present study requires further
validation on a larger population to derive any conclusive
results.

CONCLUSION

According to the validity test, the optimal “cutoff” value
for the PULP score on an operated PPU patient to predict
post-operative death is 27, with 100% sensitivity scores,
89.5% specificity, 75% positive predictive value, and 100%
negative predictive value, and 92% accuracy. This score can
be utilized as a screening tool to forecast post-operative
mortality in patients who underwent an operation for PPU
due to its considerably well sensitivity.
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