
CLINICAL PRACTICE ARTICLE

Journal  of  the College of  Physicians and Surgeons Pakistan 2022,  Vol.  32(01):  81-85 81

Prognostic Factors in Gastrointestinal Stromal Tumors
(GIST): Could Prognostic Nutritional Index (PNI) be a New

Prognostic Factor?
Elif Yuce1, Celal Alandag2, Emel Cakir3 and Evren Fidan1

1Department of Medical Oncology, Karadeniz Technical University, Trabzon, Turkey
2Department of Medical Oncology, Sivas Numune Hospital, Sivas, Turkey

3Department of Pathology, Karadeniz Technical University, Trabzon, Turkey

ABSTRACT
Objective: To investigate factors that may affect prognosis in gastrointestinal stromal tumors (GISTs).
Study Design: A descriptive study.
Place and Duration of Study: Karadeniz Technical University Hospital, Trabzon, Turkey from 2000 to 2019.
Methodology: All the patients diagnosed with GIST and followed-up in this centre were included. Those who were not followed-up in this
centre were excluded. The Chi-square test for differences between variables in independent groups; and the Kaplan-Meier method for
survival rates were used.
Results: Median tumor size was larger in patients with recurrence, compared to those without (8cm vs. 5 cm, p <0.001). Recurrence
rates were higher with mitosis ≥5 in 50 high-power-fields than with low mitosis (52.6% vs. 23.4%, p = 0.021). Median Ki-67 percentages
were higher in patients with recurrence than without (5 vs. 2, p = 0.031). Recurrence rates were higher with necrosis and bleeding than
without (57.7% vs. 14.3%, p = <0.001; 50% vs. 13.8%, p = 0.003). Median overall-survival (OS) was shorter in with mitotic counts ≥5
compared to <5 (52.0 vs. 110.0 months, p = 0.051) and with ulceration than without (36.0 vs. 110.0 months, p = 0.017). The groups
below (<43.5) and above (>43.5) the median prognostic-nutritional-index (PNI) value were similar in terms of OS and disease-free
survival (DFS) (52 vs. 70 months, p = 0.174; 82 vs. 100 months, p = 0.411). Median DFS was shorter with ulceration than without (27 vs.
100 months, p = 0.048).
Conclusion: While necrosis, bleeding, ulceration, mitosis, size, and Ki-67 significantly affect the prognosis in GIST, PNI has no significant
effect.
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are the most common
mesenchymal tumors of the gastrointestinal tract and may be
found  in  all  regions  of  the  gastrointestinal  tract,  but  most
frequently in the stomach, followed by the small intestine.1 C-kit
expression is responsible for the pathogenesis.2

Studies  have  shown  that  prevalence  varies  depending  on
geographical regions.3,4 In the most extensive studies related to
GISTs, these tumors have more commonly been encountered in
the  Asian  continent,  and  an  Asian-consensus-guideline  was
published based on the hypothesis that the clinical course may
differ from that of GISTs in Europe.5
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The clinical manifestations are highly variable. They may be
benign or malignant GISTs, most commonly exhibit metastasis
to the liver.  The principal prognostic markers are size (cm),
mitotic-count  (number  of  mitoses  per  50  high  power  fields
[HPF]), and location.6,7

The most extensive study of GISTs was performed by Seker et al.
That study investigated 333 patients from nine centres and was
intended to identify factors affecting the prognosis, overall-sur-
vival (OS) and disease-free-survival (DFS).8 A similar study was
performed in  the  region,  which  was  not  included in  Seker’s
research, and various different results to those of Seker et al.
were reported.9

Recent studies have shown that nutritional  status is  closely
related to prognosis in many cancers, and malnutrition is very
common in cancer patients.10,11 Since malnutrition has an impor-
tant  relationship  with  prognosis,  cancer  patients  should  be
examined  clinically  (body  mass  index  and  skeletal  muscle
volume) and in the laboratory in terms of nutritional parame-
ters. The prognostic nutritional index (PNI) is an index used to
evaluate the nutritional status of patients in the laboratory. It is
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known that PNI is closely related to prognosis in many cancers.
Studies  investigating  the  importance  of  PNI  in  GISTs  are
few.10,12,13

Since the clinical and pathological characteristics of GISTs are
known to be able to exhibit regional variations, this study was
conducted  to  investigate  this  variation  and  improve  the
approach to GISTs.

The objective of this study was to review the clinicopathological
features that affect the prognosis of GISTs; and to investigate
whether PNI has an effect on prognosis.

METHODOLOGY

One-hundred-and-five patients, diagnosed with the patholog-
ical  diagnosis  of  GIST at  the Karadeniz  Technical  University
Hospital  between  January  2000  and  January  2019,  were
included in the study. Ethics Committee approval of the study
was received from KTU Faculty of Medicine Scientific Research
Ethics Committee. Data were obtained from the records. Demo-
graphic-data,  whether  surgical  procedures  were  performed,
medical treatment was administered, and if so, the duration
thereof, responses to treatment, presence of local-recurrence
or distant metastasis, the site of the metastasis, and patients’
latest status were recorded. PNI was calculated using albumin--
lymphocyte data at time of diagnosis (PNI formula: 0.005*total--
lymphocyte-count/mm3  +10*albumin  g/dl).  Patients  were
divided into two groups, below and above the median PNI value,
after which OS and DFS analysis was performed.

Macroscopic and microscopic characteristics and risk groups
were recorded by examining pathology reports. Mitotic-counts
were  calculated  in  50-HPF.  The  Armed-Forces-Institute  of
Pathology (AFIP) criteria were used in patient risk classification.
The  effect  on  overall  and  disease-free  survival  of  the  data
obtained was then examined.

Statistical analysis was performed on statistical package for
social sciences (SPSS) version 23.0 software. Descriptive statis-
tics were expressed as numbers and percentages or categorical
variables  and  as  mean,  median,  standard  deviation,  25th
percentile and 75th percentilefor numerical variables. Compati-
bility with normal distribution was determined using the One-
Sample-Kolmogorov-Smirnov  test.  Since  normal  distribution
conditions  were  not  established,  numerical  variables  were
compared between two independent groups using the Mann-
Whitney U- test. The Chi-square test or Fisher’s Exact test was
used to analyse differences between proportions of categorical
variables in independent groups. Survival rates were calculated
using the Kaplan-Meier method and log rank test. Alpha signifi-
cance was set at p <0.05.

RESULTS

The clinical and demographic characteristics of the patients
were examined (Table I). The difference in recurrences rates
was evaluated in early-stage patients with and without adjuvan-
t-therapy. Fifteen (18.7%) of the 80 patients whose treatment
information was accessible received adjuvant imatinib therapy,

while adjuvant therapy was not received by 65 (81.3%). Recur-
rence occurred in 18 (27.7%) of the patients not receiving adju-
vant therapy, while 35 (53.8%) were followed-up without regres-
sion, and recurrence data for 12 (18.5%) could not be evalu-
ated. Recurrence occurred in the form of distant metastasis in
12 (66.7%) of the 18 patients not receiving adjuvant therapy,
and locally in 6 (33.3%). Liver metastasis was detected in 6
(50%) of the 12 patients with distant metastasis. Recurrence
occurred in 3 (20%) of the patients receiving adjuvant therapy,
but not in 9 (60%), while recurrence data for 3 (20%) couldn’t be
evaluated. Distant metastasis to the liver occurred in 1 (33.3%)
of the 3 patients with recurrence under adjuvant therapy, and
local recurrence in 2 (66.7%).
 

Table I: Demographic and clinical characteristics of the patients.

 n (%)
Gender:
Male 44 (41.9%)
Female 61 (58.1%)
Age:
Mean 62.3 ± 13.2 (min. 23, max 91)
Median 64
Diagnostic complaint*:
Abdominal pain** 46 (43.8%)
GIS bleeding 13 (12.4%)
Dyspepsia 6 (5.7%)
Change in bowel habits 5 (4.8%)
Abdominal distension 4 (3.8)
Other 11 (10.5%)
No complaint 6 (5.7)
Unknown 14 (13.3%)
Primary localisation:
Stomach 58 (55.2%)
Small ıntestine 29 (27.6%)
Colon 3 (2.9%)
Rectum 4 (3.8%)
Retroperitoneal 2 (1.9%)
Intraabdominal 8 (7.6%)
Surgical status:
Yes 98 (93.3%)
No 5 (4.8%)
Unknown 2 (1.9%)
Risk Group***:
Low-very low 43 (41.0%)
Medium 8 (7.6 %)
High 29 (27.6%)
Insufficient data 3 (2.8 %)
Unknown 22 (21.0%)
Adjuvan treatment status****:
Yes 15 (16.9%)
No 65 (73.0%)
Unknown: 9 (10.1%)
Metastasis at diagnosis*****:
Yes 9 (8.6)
No 89 (84.8%)
Unknown 7 (6.7%)
*Incidences of diagnostic symptoms reported from 91 patients with known
symptoms.  **Five (10.9%) of the 46 patients with abdominal pain
presented with manifestations of acute abdomen.  ***Risk group
incidences reported from 83 patients capable of risk group
determination.  ****Receipt of adjuvant therapy percentages reported
from 80 patients whose treatment records were
accessible.  *****Incidences of metastasis at time of presentation reported
from patients with known metastatic status.

Patients with and without recurrence were compared in terms of
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size,  Ki-67,  mitotic-count,  macroscopic  characteristics,  and
risk-groups. The findings are summarised in Table II.
Table II: Comparison of pathologic features and recurrence frequency of
GIST.

 Recurrence (+) Recurrence (-) p-value
Median
tumor size 8 (7-18) (n:21) 5 (3-7)(n:43) p<0.001
Median Ki 67 (%) 5 (3.5-12.5) (n:18) 2 (1-7) (n:42) p: 0.031
Mitotic count (in 50 HPF):
≥5 10 (52.6%) 9 (47.4%) p:0.021<5 11 (23.4%) 36 (76.6%)
Necrosis:
Yes 15 (57.7%) 11 (42.3%) p<0.001No 5 (14.3%) 30 (85.7%)
Ulceration:
Yes 9 (52.9%) 8 (47.1%) p:0.035No 10 (24.4%) 31 (75.6%)
Bleeding:
Yes 15 (50.0%) 15 (50.0%) p:0.003No 4 (13.8%) 25 (86.2%)
Risk Group:               
Low 4 (12.1%) 29 (87.9%) p:0.001High 10 (58.8%) 7 (41.2%)

Figure 1: Relation of ulceration and overall survival in GIST.

Figure 2: Relation of ulceration and disease free survival in GIST.

Figure 3: Relation of necrosis and disease free survival in GIST.

Mitotic-count  was  ≥5  (in  50-HPF)  in  5  (71.4%)  patients  of
metastatic patients at the time of diagnosis, and in 26 (30.2%)
patients of non-metastatic patients (p = 0.039). No significant
difference was determined between metastatic and non-me-
tastatic patients at time of diagnosis in terms of size or Ki-67 (p =
0.057 and p = 0.064, respectively).

Factors affecting survival in GISTs were also examined. Median
OS was 52.0 months in patients with mitotic-counts ≥5 in 50-
HPF and110.0 months in those with counts <5 (p = 0.051). No
difference in OS was determined between patients with tumor
sizes ≤5 cm and >5 cm (93 vs. 67 months, p = 0.957). Median OS
in individuals with ulceration was 36.0 months, compared to
110.0 months in patients without ulcerations (p = 0.017, Figure
1). Median DFS was 27.0 months (95% CI, 19.8-34.1) in patients
with ulceration and 100 months (95% CI, 55.9-144.0) in those
without  ulceration  (p  =  0.048,  Figure  2).  No  difference  in
survival  was  observed  between  patients  with  necrosis  or
bleeding and those without (p = 0.293 and p = 0.544, respec-
tively). Median OS was 93.0 months in the low-risk group, and
36.0  months  in  the  moderate-high  risk  group  (p  =  0.040).
Median OS in metastatic patients at time of diagnosis was 17
months (95% CI, 0-43.3), compared to 93.0 months (95% CI,
57.9-128.1) in non-metastatic patients (p = 0.019). Median DFS
was statistically significantly shorter in patients with necrosis
than in those without (59.0 vs. 100.0 months, p = 0.007), Figure
3). No significant difference in OS was observed in terms of
gender, primary localisation, receipt of adjuvant therapy, or
Ki-67 (p = 0.250, p = 0.945, p = 0.718, and p = 0.411, respec-
tively). No significant difference was also observed in groups
with  below-median  PNI  values  (<43.5)  and  above-median
values (>43.5) in terms of OS (52 vs. 70 months, p = 0.174) or
DFS (82 vs. 100 months, p = 0.411).

DISCUSSION

The median tumor size in this study was higher in patients with
recurrence (8cm vs.  5cm, p<0.001).  Recurrence rates were
also  higher  in  patients  with  mitotic-counts  ≥5  in  50-HPF
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compared to those with values <5 (52.6% vs. 23.4%, p = 0.021).
These findings suggest that tumor size and mitotic-count are
powerfully associated with tumor proliferative activity and the
risk of recurrence. Although we observed no difference in OS
between patients with tumor sizes ≤5 cm and >5 cm, median
OS was shorter in patients with mitotic counts ≥ 5 in 50-HPF than
in those with counts <5. The significantly shorter OS times in
patients with high mitotic-counts confirm the importance of
these two parameters in prognostic screening.

Some  studies  have  proposed  the  prognostic  significance  of
Ki-67 in GIST.9,14,15 The Ki-67 percentage in the present study was
higher in patients with recurrence than in those without (5 vs. 2,
p = 0.031). Although the mean Ki-67 percentage in patients with
recurrence was higher than in those without recurrence, there
was no difference in terms of OS between patients with Ki-67
percentages <5 and >5. Although the findings suggest that the
Ki-67 percentage may be important in prognosis, more exten-
sive studies are needed.

There are thought to be other pathological prognostic indica-
tors in GISTs in addition to size and mitotic count. Based on the
thesis that necrosis is associated with the general proliferative
activity of the tumor, studies have suggested that prognosis
may  be  poorer  in  tumors  with  necrosis  with  a  macroscopic
appearance.4,9,15-18 Tumor size and mitosis counts in the present
study were also higher in necrotic tumors (p <0.001 and p =
0.003, respectively). Recurrence occurred in 57.7% of necrotic
tumors and in 14.3% of non-necrotic tumors (p <0.001). Median
DFS  was  statistically  significantly  shorter  in  patients  with
necrosis  than in  those without  (59.0 vs.  100.0 months,  p  =
0.007, Figure 3). This study therefore supports the idea that
necrosis  may  be  prognostic  in  GISTs.  Tumor  size,  mitosis
counts,  and  Ki-67  levels  were  also  statistically  significantly
higher in tumors with a macroscopic bleeding appearance in
this study (p <0.001, p = 0.007 and p = 0.022, respectively).
Recurrence occurred in 50% of tumors with bleeding and in
13.8% of those without (p = 0.003). Necrosis and bleeding in a
tumor  may  be  associated  with  a  large  tumor  size  and  high
mitotic activity, and that recurrence may therefore be more
frequent  in  such  tumors,  may  improve  the  management  of
these patients. In addition, the mitotic count was significantly
higher  in  tumors  with  ulceration  in  this  study  (p  =  0.001).
Although no statistically significant difference was observed in
terms of prevalence of recurrence, OS and DFS were signifi-
cantly shorter in tumors with ulceration (median OS 36 vs. 110
months, p = 0.017and median DFS 27 vs.  100 months, p =
0.048,  respectively,  Figures  1  and  2).  In  the  light  of  these
findings it should be remembered that macroscopic patholog-
ical features in GISTs may be closely associated with prognosis,
and  surgeons  and  pathologists  should  pay  attention  to  the
macroscopic  characteristics  of  the  tumor,  and  oncologists
should bear these in mind when planning treatment.

Studies have reported that the primary localisation of GISTs can
affect survival. Although survival is better in gastric tumors, one
study from the Thrace region in Turkey reported better prog-

nosis  in  small  intestinal  tumors.7,9  In  addition,  in  a  study
published in 2005, Nakamura et al. reported no difference in
survival between gastric and non-gastric GISTs.19 No significant
effect of primary localisation on survival was also detected in
this  study.  These  findings  may  derive  from  the  low  patient
number as well as from the clinical features of GISTs exhibiting
regional variation. 

PNI is an easy yet efficient index using serum albumin level and
lymphocyte counts in peripheral blood. Although its relationship
with prognosis has been demonstrated in various cancer types, it
is particularly important in gastrointestinal tract tumors.20,21 Few
studies are investigating the effect of PNI on GISTs. In a study
published in 2019 on 431 patients in China, it was shown that
patients  with  a  high  PNI  group  had  higher  recurrence-free
survival (RFS) rates than those in the low group (5-year RFS rate
89.9% versus 70.8%, p<0.001) and PNI was found to be an inde-
pendent prognostic factor of RFS (p=0.004).22 Again, in a study of
206 patients conducted in China, it was shown that RFS was statis-
tically significantly better in patients in the high PNI group. Also
the effects of PNI, platelet-to-lymphocyte ratio (PLR), and neutro-
phyl-to-lymphocyte ratio (NLR) on prognosis were investigated
and they showed that only preoperative high PNI is an indepen-
dent prognostic factor for survival (p = 0.031).13

Since previous studies have shown that the PNI affects prognosis
in  various  cancer  patients,  the  authors  also  investigated the
effect of this index on OS and DFS (10,11,13). No difference in OS
or DFS was detected between the groups below and above the
median PNI value. These results may be due to GISTs being rela-
tively less common than more frequently seen cancers such as
lung,  breast  and  kidney  cancer,  and  thus  to  our  low  patient
number.

To the best of authors’ knowledge, this study is one of the first
studies investigating the relationship between prognostic nutri-
tional index (PNI) and GIST. Since the clinical and pathological
characteristics of GISTs are known to exhibit regional variation,
the authors think that those of the findings that differ from the
previous literature should be borne in mind in addition to those in
general agreement with previous studies. 

CONCLUSION

The clinical characteristics of GISTs may vary depending on
geographical  regions.  Findings  affecting  prognosis  in  GISTs
include necrosis, bleeding and ulceration, in addition to mitosis
counts, tumor size and Ki-67 percentage. PNI may not affect
prognosis in GIST.
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