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ABSTRACT

BACKGROUND: Peptic ulcer perforation (PUP) is a life-threatening complication with high mortality caused by the leakage of
gastric contents into the peritoneal cavity, leading to peritonitis. Systemic inflammatory indices, such as the C-reactive protein (CRP)/
lymphocyte ratio, neutrophil-to-lymphocyte ratio (NLR), and multi-inflammatory indices (Mll), reflect inflammation severity. This study
aimed to investigate the predictive value of the CRP/Lymphocyte ratio, NLR, platelet-to-lymphocyte ratio (PLR), systemic immune-
inflammation index (SII), and Ml indices for estimating morbidity and mortality in patients undergoing surgery for PUP.

METHODS: This retrospective analysis included 319 patients who underwent surgery for PUP between October 2012 and January
2025. Pre-operative inflammatory indices were calculated from laboratory data and correlated with post-operative complications,
length of hospital stay, and mortality.

RESULTS: Higher CRP/Lymphocyte ratio, PLR, Mll-1, MII-2, and MII-3 values were associated with fatal outcomes (p<0.05). The
MII-2 and MII-3 indices best predicted post-operative complications with superior area under the curve (AUC) values (AUC: 0.655,
0.661, respectively) (p<0.001). All analyzed markers were significantly elevated in patients with prolonged hospitalization. Notably, the
MII-2 index and CRP/lymphocyte ratio showed balanced sensitivity and high specificity for predicting mortality (AUC: 0.780, 0.787,
respectively) (p<0.001).

CONCLUSION: The MII-2 index and CRP-to-lymphocyte ratio are strong predictors of mortality in PUP patients, whereas the Mll-2
and MII-3 indices are most effective for predicting complications. Incorporating these easily calculated indices into clinical practice can
enhance risk stratification and decision-making.
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INTRODUCTION

Peptic ulcer disease (PUD) is defined as ulceration result-
ing from full-thickness disruption of the gastric or duodenal
mucosa. Although its prevalence varies geographically, South
Asian countries represent the region with the highest re-
ported rates. Helicobacter pylori infection, the use of non-

steroidal anti-inflammatory drugs (NSAIDs), and aspirin in-
take are among the major etiological factors. The disease may
present asymptomatically or with clinical manifestations such
as retrosternal discomfort, epigastric pain, nausea, and vomit-
ing. However, in cases complicated by bleeding or perforation
(19.5-57% and 3.8-14%/100,000 individuals, respectively), it
can lead to clinical scenarios associated with high mortality
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rates. Although the incidence of perforation as a complication
has declined over time due to advances in medical therapy,
it remains an important cause of mortality and accounts for
approximately 10.4% of hospital admissions related to PUD.I"
In patients presenting with peptic ulcer perforation (PUP), the
initial assessment should include prompt resuscitation, initia-
tion of broad-spectrum antibiotics, and discontinuation of oral
intake. The most frequently utilized surgical approach involves
laparoscopic closure of the perforated site using a combina-
tion of an omental patch and suturing techniques.?!

As a consequence of a perforated peptic ulcer (PPU), the entry
of gastric contents, including gastric acid, into the peritoneal
cavity leads to severe pain with initially localized and subse-
quently generalized peritonitis. Laboratory parameters are not
diagnostic; however, they play a significant role in detecting in-
flammatory responses, assessing organ functions, and exclud-
ing differential diagnoses. Furthermore, they are essential for
identifying life-threatening conditions such as systemic inflam-
matory response syndrome, multiple organ failure, and sepsis,
as well as for predicting prognosis.®! In response to conditions
in which systemic inflammation is activated, alterations occur
in hematological parameters, including neutrophilia, lympho-
penia, thrombocytosis, and elevated C-reactive protein (CRP)
levels.! Using these hematological parameters, several indices
reflecting the severity of inflammation have been developed,
including the neutrophil-to-lymphocyte ratio (NLR), platelet-
to-lymphocyte ratio (PLR), systemic immune-inflammation
index (SII; NLR x platelet count), multi-inflammatory index-|
(Mll-1; NLR x CRP), multi-inflammatory index-2 (MII-2; PLR
x CRP), and multi-inflammatory index-3 (MlI-3; SIl x CRP). In
the literature, these indices have been shown to play a decisive
role in various diseases associated with inflammation.l*”! Their
major advantage is that they can be measured from routine
hematological parameters obtained from peripheral venous
blood without incurring additional costs. Such scoring systems
enhance clinical risk assessment and allow the pre-operative
identification of patients at high risk for post-operative mor-
bidity and mortality.[®

Systemic inflammation develops in PPU; however, there is a
paucity of research in the literature regarding the efficacy of
various laboratory markers in predicting morbidity and mor-
tality. In our study, we aimed to investigate the relationship
between clinical outcomes and these markers in patients who
underwent surgery for PPU.

MATERIALS AND METHODS

Study design and setting

The medical records of patients aged 18 years and older
who were diagnosed with PPU and underwent surgical in-
tervention between October 2012 and January 2025 in the
emergency medicine and general surgery departments of a
tertiary care hospital were retrospectively reviewed using
data from the hospital’s electronic medical record system.

Ulus Travma Acil Cerrahi Derg, September 2026, Vol. 32, No. 9

The preliminary diagnosis of PPU was established based on
clinical examination and the detection of free air on an erect
chest radiograph, an upright abdominal radiograph, or ab-
dominal computed tomography, with the definitive diagnosis
confirmed intraoperatively. Before the commencement of the
study, approval was obtained from the Gaziantep University
Clinical Research Ethics Committee (Date: 26.03.2025, Deci-
sion no: 2025/54). The study was conducted in accordance
with the ethical principles of the Declaration of Helsinki.

A total of 326 patients underwent surgery for PPU; seven
patients were excluded due to incomplete laboratory data,
and 319 patients were included in the study.

Inclusion and exclusion criteria
Inclusion criteria

Patients aged 218 years with a diagnosis of PPU were in-
cluded in the study.

Exclusion criteria

Patients aged <8 years; pregnancy or lactation; presence of
chronic inflammatory disease, hematologic or autoimmune
disorders, malignancy, chronic hepatic or renal failure; receipt
of specific treatments such as radiotherapy or chemotherapy
before surgery; and death attributable to causes unrelated to
PUP were excluded from the study.

Data collection

The data collected for each patient included: Demographic
characteristics (age and sex), comorbidities, smoking status,
alcohol abuse, illicit drug use (amphetamine [AMP], meth-
amphetamine, cannabis, and heroin), use of chronic medica-
tion, type of surgical procedure performed (primary closure
+ omental patch, gastroenterostomy, and others), location
of perforation (corpus, antrum, prepylorus, pylorus, duode-
num, and anastomosis), long-axis diameter of the perfora-
tion site (cm), post-operative intubation status, estimated
duration between onset of symptoms and surgery (days),
laboratory parameters (white blood cell count, neutrophil
count, lymphocyte count, platelet count, hemoglobin, CRP,
albumin, urea, creatinine, and amylase), histopathology re-
port of the specimen (benign or malignant), post-operative
hospital length of stay (days), presence of post-operative
complications, need for reoperation, etiology (NSAIDs use,
illicit drugs, PUD, gastritis, marginal ulcer, and others), and
outcome (mortality or survival).

Definitions

Smoking status: Patients’ smoking habits were categorized
into two groups: Never smokers and former or current daily
smokers. Never smokers were defined as individuals who had
never smoked in their lifetime. Former smokers were defined
as those who had smoked regularly in varying amounts or
intermittently in the past but had quit. Current daily smokers
were defined as individuals who smoked every day, with vari-
able daily consumption.
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Table I. Baseline characteristics of the patients

n (%)
Gender
Man 245 (76.80)
Woman 74 (23.20)
Chronic illness
No 182 (57.05)
Yes 137 (42.95)
Smoking status
No 236 (73.98)
Yes 83 (26.02)
Alcohol consumption status
No 307 (96.24)
Yes 12 (3.76)
Illicit drugs abuse
AMP
No 313 (98.12)
Yes 6 (1.88)
MAMP
No 310 (97.18)
Yes 9 (2.82)
Cannabis
No 310 (97.18)
Yes 9 (2.82)
Heroin
No 314 (98.43)
Yes 5 (1.57)
Chronic medication use
No 223 (69.91)
Yes 96 (30.09)
Type of surgical procedure performed
PC+OP 308 (96.55)
Gastroenterostomy 6 (1.88)
Others 5 (1.57)
Location of perforation
Corpus 16 (5.02)
Antrum 14 (4.39)
Pre-pylorus 111 (34.8)
Pylorus 125 (39.18)
Duodenum 39 (12.23)
Anastomosis 14 (4.39)
Postoperative intubation status
No 260 (81.5)
Yes 59 (18.5)
Histopathology report of the specimen
Benign 287 (89.97)
1030
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Malignant 9 (2.82)

No 23 (7.21)
Presence of postoperative complications

No 274 (85.89)

Yes 45 (14.11)
Need for Re-operation

No 313 (98.12)

Yes 6 (1.88)
Etiology of perforation

Unknown 149 (46.86)

NSAID 9 (2.8)

lllicit drug” 14 (4.4)

Peptic Ulcer 90 (28.3)

Gastritis 8 (2.52)

Marginal Ulcer 15 (4.72)

Others 33 (10.38)
Postoperative length of hospital stay

Short (<8 days) 189 (59.25)

Long (>8 days) 130 (40.75)

Outcome

Mortality 67 (21)

Survival 252 (79)

PC+OP: Primary closure+Omental Patch; NSAID: Non-steroidal anti-in-
flammatory drug; AMP: Amphetamine; MAMP: Methamphetamine.

Alcohol consumption status: Individuals who had never
consumed alcohol in their lifetime were classified as “never
consumers;” those who had consumed alcohol in the past
but had abstained for at least the past year were classified as
“former consumers;” and those who had consumed alcohol
within the past 12 months were classified as “current con-
sumers.”

Post-operative complications: Defined as the occurrence
of infection, anastomotic leakage, intra-abdominal abscess,
peritonitis, ileus, respiratory complications, cardiovascular
complications, hemorrhage, fistula formation, multiple organ
failure, or wound complications.

Length of hospital stay: A short hospital stay was defined
as <8 days, and a long hospital stay as >8 days.
Inflammatory indices calculation

From the data collected in each patient’s medical record, the
following indices were calculated using neutrophil, lympho-
cyte, and platelet counts, as well as CRP levels:

NLR=Neutrophil/lymphocyte, PLR=Platelet/lymphocyte,
SlI=NLRxPlatelet, MIl-I=NLRxCRP, MII-2=PLRxCRP, MIl-
3=SIIxCRP.
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Statistical analysis

The dataset was constructed, and all statistical analyses were
conducted using the Statistical Package for the Social Sci-
ences (SPSS) software, version 22.0 (SPSS Inc., Chicago, IL,
USA). Descriptive statistics of the data obtained from the
study were presented as mean, standard deviation, median,
minimum, and maximum values for numerical variables, and
as frequency and percentage for categorical variables. The
normality of distribution for numerical variables was assessed
using the Shapiro—Wilk test. Comparisons of numerical vari-
ables according to categorical variables were performed us-
ing the Mann—Whitney U test. In addition, receiver operating
characteristic (ROC) analysis was applied to determine the
cutoff values of inflammatory parameters. All analyses were
conducted using SPSS version 22.0, with a significance level
set at p<0.05.

RESULTS

A total of 319 patients were included in the study. The
mean age of the patients was 50.72+20.81 years, and 76.8%
were male. Chronic comorbidities were present in 42.95%
of patients, whereas the rates of smoking, alcohol consump-
tion, and illicit drug use were 26.02%, 3.76%, and 5.33%, re-
spectively. The most common site of PUP was the pylorus
(39.18%). In most patients (46.86%), the etiology could not be
determined; among the identified causes, the most frequent
was PUD (28.3%). The most commonly performed surgical
procedure was a primary closure with an omental patch and
suturing (96.55%). Post-operative complications occurred in
14.11% of patients, and reoperation was required in six cases.
Of the pathological specimens sent for post-operative analy-
sis, the majority (89.97%) were benign; pathological results

were unavailable for 23 patients. The mean hospital length of
stay was 9.1+4.57 days, with more than half of the patients
(59.25%) hospitalized for <8 days. Mortality was observed in
67 patients (21%) (Table I).

The comparison of inflammatory indices according to survival
status is presented in Table 2. Accordingly, CRP/lymphocyte
ratio, PLR, Mll-I, MII-2, and MII-3 values showed statistically
significant differences based on survival status (p<0.05), with
significantly higher levels observed in patients with a fatal
course compared to survivors. In contrast, the NLR and Sl
inflammatory indices did not demonstrate statistically signifi-
cant differences according to survival status (p>0.05).

The comparison of inflammatory indices according to the
development of post-operative complications is presented in
Table 3. CRP/lymphocyte ratio, PLR, SlI, Mil-1, MIl-2, and MiIl-
3 values showed statistically significant differences based on
complication status (p<0.05), with significantly higher levels
observed in patients who developed complications compared
to those who did not. In contrast, the NLR inflammatory in-
dex value did not demonstrate a statistically significant differ-
ence according to the occurrence of complications (p>0.05).

When the statistical relationship between post-operative
length of hospital stay and inflammatory indices was evalu-
ated, CRP/lymphocyte ratio, PLR, NLR, SlII, Mll-1, Mll-2, and
MII-3 values showed statistically significant differences ac-
cording to hospital stay duration (p<0.05), with significantly
higher levels observed in patients with prolonged hospitaliza-
tion compared to those with shorter stays (Table 4).

According to the results of the ROC analysis for predicting
mortality, the CRP/lymphocyte ratio, Mll-1, MII-2, and MII-3
indices demonstrated significant and good discriminatory per-

Table 2. Comparison of inflammatory indices according to survival status
Mortality Survival
Variables MeantSD Median (QI1-Q3) MeantSD Median (QI1-Q3) P
CRP/Lymphocyte 0.38+0.43 0.3 (0.07-0.56) 0.31+3.16 0.02 (0-0.12) 0.001*
PLR 516.55+440.58 373.02 (218.31-670.97) 2212.96+30267.52 243.95 (127.63-378.71)  0.001*
NLR 13.03+12.31 9.03 (4.25-17.18) 98.1+1365.78 8.73 (3.87-16.48) 0.440
Sl 4183753.68+ 2915000 25086596.51+ 2324548.25 0.141
4481890.23 (1195833.33-4823404.96) 341422057.99 (980897.31-4478973.66)
Mil-1 2949.43+3493.15 1798.3 (559.83—-3956) 3559.98+35695.17 192.49 (21.31-1141.01)  0.001*
Mil-2 121237.72+145953.36 75150 80700.67+790677.65  5485.5 (588.01-34061.93) 0.001*
(17690.63-181325.4)
MIl-3 979471847.83+ 532145833.33 965560181.69+ 45192325.56 0.001*

1245174079.5

(132679687.5—1143720172.66)

8943159338.83 (5817808.86—301586958.27)

*p<0.05; Mann—Whitney U Test. NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; Sl: Systemic immune inflammation index (NLR X platelet);
MIl-1: Multi-inflammatory index-1 (NLR*CRP); MII-2: Multi-inflammatory index-2 (PLRXCRP); MiII-3: Multi-inflammatory index-3 (SIIXCRP).
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Table 3. Comparison of inflammatory indices according to the development of complications

No Yes
Variables MeantSD Median (QI1-Q3) MeantSD Median (QI1-Q3) P
CRP/Lymphocyte 0.34+3.04 0.03 (0-0.18) 0.2+0.21 0.11 (0.02-0.3) 0.002*
PLR 2091.99+£29025.64 246.26 (135.15-406.45) 423.75+345.89 306.38 (235.57-519.15) 0.039*
NLR 91.15+1309.81 8.06 (3.75-16.62) 13.75+10.66 11.33 (5.32-16.82) 0.134
N | 23304551.36% 226128431 4815260.94+ 3368712.33 0.043*
327432163 (994953.85-4448707.32) 5298696.34 (1912500-4658636.36)
Mil-1 3626.82+34249.07 269.2 (22.23-1580.95) 2243.96+2750.34 1477.15 (180.12-3121.59) 0.001*
Mil-2 92860.58+£760957.98  9046.9 (682.03—48564.29)  67015.52+82915.12  40815.5 (8933.64-77529.49) 0.001*
MII-3 998387169.44+ 72196954.55 786393225.85+ 283108800 0.001*
8583367379.02 (6555939.56—428378600) 1192332280.97 (59080000—1023144022.73)

*p<0.05; Mann-Whitney U Test. NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; SlI: Systemic immune inflammation index (NLRxplatelet);
MIl-1: Multi-inflammatory index-1 (NLRXCRP); MII-2: Multi-inflammatory index-2 (PLRxCRP); MIl-3: Multi-inflammatory index-3 (SIIxCRP).

Table 4. Comparison of inflammatory indices according to hospital length of stay

<8 (n=189) Short >8 (n=130) Long

Variables MeantSD Median (QI1-Q3) MeantSD Median (QI1-Q3) o]

CRP/Lymphocyte 0.4+3.65 0.01 (0-0.14) 0.22+0.27 0.09 (0.02-0.34) 0.001*
PLR 2857.6+34949.35 217.42 (119.62-383.13) 401.45+£322.8 293.15 (210-525.26) 0.001*
NLR 125.67£1577.12 7.58 (3.31-15.9) 14.18%14.14 9.79 (4.96-17.49) 0.048*
N | 31817518.56+ 2126380.95 4527867.75% 2882852.94 0.019*

394255259.68 (953286.22—4267301.59) 5370262.38 (1195833.33-5246290.6)

Mil-1 4214.69+41173.42 134.21 (14.62—1224.32) 2293.47+3569.98 814.01 (177.91-2992) 0.001*
MIl-2 107228.35+914863.25 3565.57 (458.76-37376.27) 63025.68+83950.04 26620 (7689.71-81700) 0.001*
MIl-3 1129757664.18+ 32360000 734012162+ 233004499.86 0.001*

10302991363.73 (3813144.88-330205586.21) 1272170681.72 (44616774.19-760519328.24)

*p<0.05; Mann—Whitney U Test. NLR: Neutrophil/lymphocyte ratio; PLR: Platelet/lymphocyte ratio; SlI: Systemic immune inflammation index (NLRxplatelet);
MIl-1: Multi-inflammatory index-1 (NLRXCRP); MII-2: Multi-inflammatory index-2 (PLRxCRP); MII-3: Multi-inflammatory index-3 (SIIxCRP).

formance (area under the curve [AUC] values: 0.780, 0.741,  to the other parameters (Fig. 2). In contrast, the NLR index,
0.787, and 0.751, respectively; p<0.001). Notably, Mll-2 and  with a low AUC value (0.570) and a statistically non-signifi-
the CRP/lymphocyte ratio stood out with balanced sensitivity ~ cant result (p=0.123), did not have clinical value as a predictor

and high specificity values (Fig. 1). In contrast, the NLR and of the development of post-operative complications.
Sll indices had low AUC values (0.53 1 and 0.559, respectively)

and statistically non-significant results, indicating no clinical DISCUSSION

value as predictors of mortality.

A review of the literature revealed no studies evaluating the
inflammatory indices investigated in our study for predict-
ing morbidity and mortality in patients undergoing surgery
for PUP. This study aimed to elucidate the potential value of
these novel markers in predicting survival, the development
of complications, and the length of hospital stay.

In the ROC analysis results for predicting the development
of post-operative complications, the CRP/lymphocyte ratio,
PLR, SlI, Mll-1, MII-2, and MII-3 indices were statistically sig-
nificant and demonstrated low-to-moderate discriminatory
performance (AUC values: 0.648, 0.596, 0.594, 0.654, 0.655,
and 0.661, respectively; p<0.05). Among these, the MII-2 and
MII-3 indices stood out with higher AUC values compared In our study, the CRP/lymphocyte ratio, PLR, Mll-1, MIl-2,
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Figure 1. Receiver operating characteristic curve analysis of multi-inflammatory index (MIl)-2 (a) and MII-3 (b) for predicting complications.
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Figure 2. Receiver operating characteristic curve analysis of C-reactive protein/lymphocyte ratio (a) and Multi-inflammatory index-2 (b) for

predicting mortality.

and MII-3 indices were found to be significantly associated
with mortality, whereas the NLR and SII inflammatory indi-
ces did not demonstrate statistically significant differences
according to survival status. Based on the ROC analysis re-
sults for predicting mortality, MII-2 and the CRP/lymphocyte
ratio, in particular, stood out with balanced sensitivity and
high specificity values (AUC: 0.787 and 0.780, respectively;
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p<0.001) and hold clinical value as predictors of mortality.
These findings suggest that inflammatory indices and their
combinations may aid in risk stratification for mortality. In a
study by Gozdas et al.l’! evaluating mortality associated with
COVID-19 infections, multiple logistic regression analysis
revealed that the MIll-1 index (odds ratio [OR]: 0.999; 95%
confidence interval [CI]: 0.9991-0.9998; p=0.003) had the
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strongest independent predictive value compared to the oth-
er indices. In another multicenter study comparing inflamma-
tory marker scoring systems with conventional inflammatory
markers in patients over 65 years of age admitted to the in-
tensive care unit, the importance of monitoring CRP/albumin
ratio, NLR, SlI, and MIl-I, -2, and -3 indices was emphasized
for accurately predicting 28-day mortality.”’? In another study
conducted on intensive care patients, it was reported that
higher values of the NLR and PLR indices were significantly
associated with mortality prediction.l'” In a multicenter pro-
spective study investigating the predictive effects of the NLR
index on mortality during hospitalization in geriatric patients,
regardless of diagnosis, it was suggested that NLR could be
used as a cost-effective marker.l']

CRP is an acute-phase reactant synthesized by the liver in
inflammatory conditions such as infection, malignancy, and
sepsis, and it rises markedly in persistent inflammatory states.
Therefore, the significant association observed between mor-
tality and indices incorporating CRP multipliers, such as Ml
and the CRP/lymphocyte ratio, may be attributable to this
mechanism. Furthermore, neutrophilia and lymphopenia,
which occur in trauma and systemic inflammatory response
states, together with the interaction of cytokines released
into the circulation in conditions of heightened inflammatory
activity, may stimulate platelet production in the bone mar-
row,!'? leading to increases in NLR and PLR values.

In recent years, inflammatory indices derived from routine
laboratory parameters have increasingly been investigated in
various surgical emergencies. Several studies have demon-
strated that biomarkers such as the Sll and the pan-immune-
inflammation value (PIV) may provide valuable prognostic
information in acute abdominal conditions, including appen-
dicitis and other emergency surgical pathologies. These indi-
ces reflect the balance between inflammatory and immune
responses and have been associated with disease severity,
post-operative complications, and overall clinical outcomes.
Because they are easily calculated from routine hematological
parameters without additional cost, they have been proposed
as practical tools for early risk stratification in emergency
surgical settings. Recent studies evaluating inflammatory bio-
markers in emergency surgical patients have also highlighted
the potential clinical value of indices such as Sll and PIV in
predicting disease severity and clinical outcomes.['3'*]

The results in the literature regarding the predictive value
of these markers for mortality are inconsistent. Some stud-
ies have reported that indices such as NLR, PLR, and Sl are
strong predictors and should be monitored. These discrepan-
cies may be attributable to a variety of factors, including dif-
ferences in demographic distribution, etiological causes, and
clinical parameters. For this reason, we believe that instead
of relying solely on inflammatory indices, it would be more
reasonable to interpret them in conjunction with clinical
evaluation and established traditional indices or scoring sys-
tems. Multicenter studies with more heterogeneous patient
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populations and a more standardized design may contribute
to improving the assessment of the clinical course.

In the comparison of inflammatory indices according to the
according to the development of post-operative complica-
tions, the CRP/lymphocyte ratio, PLR, Sll, Mll-1, MII-2, and
MII-3 values were found to be significantly higher in patients
who developed complications (p<0.05), whereas the NLR
index did not show a significant difference (p>0.05). In the
ROC analysis results, the MII-2 and MII-3 indices, in particular,
stood out with higher AUC values compared to the other
parameters. In contrast, the low AUC value of the NLR index
(0.570) and its statistically non-significant result (p=0.123)
indicate that its clinical value in predicting the development
of post-operative complications is limited. Inflammation and
infection are the most critical determinants in the etiology
of preterm premature rupture of membranes (PPROM), a
complication that initiates the onset of labor. In a study in-
vestigating the predictive value of inflammatory indices during
the latency phases of delivery (<72 h and >72 h) in PPROM,
the MII-1, MII-2, and MII-3 indices were found to be higher in
the <72-h group. ROC analysis revealed that, although these
indices had weaker discriminatory performance compared to
other indices, they were statistically significant (AUC = 0.6;
p<0.05). In several other studies, the NLR and PLR indices
did not predict the timing of delivery within 72 h and, in this
regard, were not shown to have prognostic value.l'?"*! In a
study evaluating the indices for predicting the development
of walled-off pancreatic necrosis (WOPN), a complication of
acute pancreatitis characterized by a localized, encapsulated
collection of necrotic tissue, ROC analysis demonstrated that
MIl-1, MIl-2, and MII-3 had statistically significant predictive
value (AUC: 0.676, 0.706, and 0.674, respectively; p<0.05),
whereas SIl was found to be non-predictive (AUC: 0.570;
p=0.313).l' In the aforementioned study, elevated CRP lev-
els were found to be associated with the development of
WOPN, and it was emphasized that, since the Mlls are cal-
culated using a CRP multiplier, their elevation may serve as
an important parameter for predicting this complication of
acute pancreatitis. In contrast to our findings, Aziret et al.l'’]
reported that among patients who underwent surgery for
WOPN, those with higher NLR values at admission had a
greater likelihood of developing complications and experienc-
ing poor prognosis (p=0.01). In a study conducted in China
investigating risk factors for poor prognosis in gastrointestinal
perforations, multiple regression analysis identified elevated
NLR as an independent risk factor for predicting poor prog-
nosis (p=0.03) and septic shock (p=0.007).l'1 The results in
the literature regarding the prognostic value of NLR are in-
consistent. For example, in certain specific clinical conditions
such as gastrointestinal perforation and WOPN, elevated
NLR has been associated with poor prognosis, whereas in
some studies — particularly those involving obstetric condi-
tions such as PPROM — the predictive value of NLR and PLR
has been shown to be limited. These discrepancies may be at-
tributed to patient heterogeneity, differences in the etiology
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of inflammation, and variations in the timing of blood param-
eter measurements. Regarding the subject of our study, no
prior research has investigated inflammatory indices for pre-
dicting the likelihood of complication development following
surgery for PUP. This limits the possibility of directly compar-
ing our results with those of similar studies. We believe that
although inflammatory indices and their combinations may be
statistically significant when considered in isolation, in clinical
practice, they should be interpreted alongside other factors
to ensure a comprehensive, patient-centered approach.

In our study, the CRP/lymphocyte ratio, PLR, NLR, SlI, MlI-1,
MIl-2, and MII-3 values were significantly higher in patients
with prolonged hospital stays compared to those with short-
er stays (p<0.05). In a study investigating the diagnostic utility
of pre-operative and post-operative NLR, PLR, and MI-I and
MI-2 indices in pain scoring for degenerative intervertebral
disc disease, a strong positive correlation was found between
MI-1 and MI-2 indices and length of hospital stay (r=0.613
and r=0.741, respectively; p<0.001).'"7 A study conducted in
Romania investigated the importance of systemic inflamma-
tory indices in predicting early post-operative complications
in patients with colorectal cancer. The results demonstrated
a significant association between post-operative length of
hospital stay and NLR, SIlI, and PLR values (p<0.001).! In a
separate study investigating the predictive value of inflamma-
tory markers derived from complete blood count in terms of
the risk of developing pneumothorax and length of hospital
stay in cases with thoracic trauma, a positive correlation was
identified between NLR and Sll and the length of hospital
stay (p<0.05).2% When evaluated in conjunction with the
aforementioned studies, our findings are consistent with the
existing literature. We believe that, when applied alongside
clinical assessment, systemic inflammatory indices may play a
determinative role in predicting patients’ clinical course and
length of hospital stay.

One of the major limitations of our study is its single-center
design and retrospective evaluation of a population-specific
cohort. Therefore, the results should not be generalized,
as they are not supported by multicenter studies. Another
important limitation is the lack of comparison between the
inflammatory markers investigated and conventional inflam-
matory biomarkers. The validity of our findings should be sup-
ported by multicenter, large-scale, population-based studies.

CONCLUSION

In our study, the predictive value of simple, easily calculable,
and cost-effective indices derived from the blood parameters
of patients who underwent surgery for PUP was investigated
in terms of morbidity and mortality. Among these indices,
MII-2 and the CRP/lymphocyte ratio stood out in mortality
prediction due to their balanced sensitivity and high speci-
ficity, whereas MII-2 and MII-3 were found to have greater
clinical predictive power than other parameters in anticipat-
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ing the development of complications. CRP/lymphocyte ratio,
PLR, NLR, SlI, Mll-1, MII-2, and MII-3 indices also demon-
strated clinically significant value in predicting the length of
hospital stay.

Considering the studies available in the literature, these eas-
ily accessible and calculable indices may be incorporated into
standard clinical practice to aid in early risk assessment in
the management of patients operated on for PUP, thereby
contributing to the decision-making process.
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ORIJINAL CALISMA - 0Z

Peptik iilser perforasyonu nedeniyle cerrahi uygulanan hastalarda morbidite ve mortaliteye
yonelik prediktif faktorlerin degerlendirilmesi

AMAG: Peptik iilser perforasyonu (PUP), mide igeriginin periton bosluguna sizmasi sonucu gelisen peritonit nedeniyle yiiksek mortaliteye yol agabi-
len, yasami tehdit eden bir komplikasyondur. C-reaktif protein (CRP)/lenfosit orani, notrofil/lenfosit orani (NLR) ve multi-enflamatuvar indeksler
(MII) gibi sistemik enflamatuvar belirtegler; enflamasyonun siddetini yansitmaktadir. Bu alismada, CRP/lenfosit orani, NLR, trombosit/lenfosit
orani (PLR), sistemik immiin-enflamasyon indeksi (SIl) ve Mil’nin, PUP nedeniyle cerrahi uygulanan hastalarda morbidite ve mortaliteyi 5ngérmedeki
degerinin arastirilmasi amagland.

GEREC VE YONTEM: Bu retrospektif galismaya, Ekim 2012-Ocak 2025 tarihleri arasinda PUP nedeniyle cerrahi uygulanan 319 hasta dahil edildi.
Preoperatif enflamatuvar indeksler laboratuvar verilerinden hesaplanarak postoperatif komplikasyonlar, hastanede yatis siresi ve mortalite ile
iliskilendirildi.

BULGULAR: Yiiksek CRP/lenfosit orani, PLR, MIl-I, MII-2 ve MII-3 degerleri fatal sonuglarla iligkili bulundu (p<0.05). MII-2 ve MII-3 indeksleri,
postoperatif komplikasyonlari en iyi 6ngoren ve en ylksek egri altinda kalan alan (AUC) degerlerine sahip parametrelerdi (AUC: 0.655 ve 0.661;
sirasiyla) (p<0.001). incelenen tiim belirtecler, hastanede yatis siiresi uzamis olan hastalarda anlamli diizeyde yiiksek saptandi. Ozellikle MII-2 indeksi
ve CRP/lenfosit orani, mortalite dngoriisiinde dengeli duyarlilik ve yliksek 6zglilliik gosterdi (AUC: 0.780 ve 0.787; sirasiyla) (p<0.001).

SONUC: MII-2 indeksi ve CRP/lenfosit orani, PUP hastalarinda mortalite icin gliclii prediktorlerdir; MII-2 ve MII-3 indeksleri ise komplikasyon
ongorusiinde en etkili parametrelerdir. Klinik uygulamaya kolayca entegre edilebilen bu indekslerin kullanimi, risk siniflandirmasini ve klinik karar
verme siireglerini gelistirebilir.

Anahtar sozclikler: CRP/lenfosit orani; enflamatuvar belirtegler; multi-enflamatuvar indeks (Mll); peptik ilser perforasyonu; prognoz.
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