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Abstract 

Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal neoplasms of the 

gastrointestinal tract and exhibit heterogeneous biological behavior. Prognostic determinants—

particularly tumor size, mitotic rate, and histopathological subtype—guide treatment decisions and 

surveillance intensity. This study aimed to characterize the clinicopathological features of Iraqi 

patients with GIST and identify factors associated with a high mitotic rate. We conducted a cross-

sectional study of 50 consecutive adults with histopathologically confirmed GIST managed between 

April 2022 and February 2023 at the Oncology Teaching Hospital and Hematology Department, 

Medical City Complex, Baghdad, Iraq. Extracted variables included demographics, clinical 

presentation, tumor site, size, stage, metastasis, histology, and immunohistochemical markers 

(CD117, DOG-1, CD34, actin). Eligible patients were adults (≥18 years) with histopathologically 

confirmed GIST and sufficient clinicopathological data. Descriptive statistics summarized cohort 

characteristics. Associations with a high mitotic rate were assessed using chi-square or Fisher’s 

exact tests, followed by multivariable logistic regression to estimate odds ratios (OR) with 95% 

confidence intervals (CI). The mean age was 58.7 ± 9.2 years; 56% were female. Hematemesis was 

the most frequent presentation (42%). The stomach was the most common primary site (36%). 

Metastasis was present in 58% of patients, most commonly hepatic. High mitotic rate occurred in 

40% of cases and was significantly associated with age <60 years, stomach location, tumor size >5 

cm, advanced stage, epithelioid histology, and metastasis. In multivariable analysis, tumor size >5 cm 

(OR 7.0; 95% CI 2.1–23.3), epithelioid subtype (OR 6.5; 95% CI 1.7–24.8), and advanced stage (OR 

4.3; 95% CI 1.2–15.2) independently predicted a high mitotic rate. In this Iraqi cohort, larger tumor 

size, epithelioid morphology, and advanced stage were independently associated with high mitotic 

activity. These findings underscore the need for earlier detection and context-appropriate risk 

stratification to improve outcomes. 
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Introduction 

Gastrointestinal stromal tumors (GISTs) are the 

most common mesenchymal neoplasms of the 

gastrointestinal tract, with an estimated incidence of 

10–15 cases per million annually (Søreide et al., 2016). 

They are believed to arise from the interstitial cells of 

Cajal and are frequently driven by activating mutations 

in the KIT or PDGFRA genes, alterations that shape 

both tumor biology and therapeutic responsiveness 

(Miettinen & Lasota, 2006; von Mehren & Joensuu, 

2018). Although GISTs constitute only 1–2% of all 

gastrointestinal malignancies, their clinical spectrum, 

ranging from small indolent lesions to aggressive 

tumors with metastatic potential, makes them a distinct 

and clinically important entity requiring rigorous risk 

stratification at diagnosis and following resection 

(Casali et al., 2022). 

Over the past two decades, prognostic assessment 

has relied on validated schemes such as the NIH 

consensus criteria and the Armed Forces Institute of 

Pathology (AFIP) classification, which consistently 

identify tumor size, mitotic index, and anatomic site as 

the principal determinants of outcome (DeMatteo et 

al., 2008; Yang et al., 2019). Site-specific differences 

are well described: gastric GISTs more often follow a 

favorable course, whereas tumors originating in the 

small intestine, rectum, or extra-gastrointestinal 

locations exhibit a higher propensity for recurrence 

and aggressive behavior (Joensuu, 2008; Nishida et al., 

2016). Among prognostic variables, mitotic activity is 

especially informative; a higher mitotic index is 

strongly associated with increased recurrence risk and 

inferior survival, reinforcing its central role in 

contemporary risk stratification and postoperative 

decision-making (Haller et al., 2011; Supsamutchai et 

al., 2018). Large cohort studies and registry-based 

analyses from Europe, Asia, and North America 

continue to reaffirm the prognostic weight of mitotic 

activity, typically in concert with size and site, 

supporting its routine incorporation into clinical 

reporting and research endpoints (Espinosa et al., 

2008; Wu et al., 2019). Mitotic activity is a key 

indicator of tumor aggressiveness, strongly associated 

with recurrence risk and overall prognosis, and is 

therefore a cornerstone of most risk-stratification 

systems. 

Diagnostic pathways typically integrate cross-

sectional imaging for staging with histopathological 

confirmation and immunophenotyping, given that KIT 

(CD117) and DOG1 expression, together with 

morphology, help to substantiate the diagnosis and 

contextualize the underlying driver alterations (Casali 

et al., 2022; Miettinen & Lasota, 2006; von Mehren & 

Joensuu, 2018). Nevertheless, the applicability of 

widely used risk models may be context-dependent, 

particularly in regions with differing patterns of 

presentation and access to care. In the Middle East, 

and Iraq specifically, published data remain scarce, 

with relatively few studies characterizing the 

clinicopathological profile of GIST or benchmarking 

outcomes against global experience (Shi et al., 2017). 

Clinical impressions in this setting suggest more 

advanced stage at presentation and a greater metastatic 

burden, patterns plausibly linked to diagnostic delays, 

limited disease awareness, and gaps in organized 

screening or early detection pathways (Kramer et al., 

2015). Given the cross-sectional design of this study 

and the absence of follow-up data, we focused on 

mitotic activity as the primary outcome, since it 

represents an established surrogate marker of 

prognosis that can be assessed at diagnosis. 

Accordingly, this study was designed to evaluate 

the clinicopathological characteristics of Iraqi patients 

with GIST and to identify predictors of a high mitotic 

rate, thereby contributing region-specific evidence to 

the global understanding of GIST prognosis. 

Methods 

Study Design and Setting 

This cross-sectional study was conducted at the 

Oncology Teaching Hospital and the Hematology 

Department within the Medical City Complex, 

Baghdad, Iraq. Patient accrual extended from April 

2022 to February 2023. 

Study Population and Eligibility 

Consecutive adult patients with a 

histopathological diagnosis of gastrointestinal stromal 

tumor (GIST) who were newly diagnosed or newly 

treated at the study centers during the accrual period 

were considered for inclusion. 

Patients were eligible if they (i) were ≥18 years at 

diagnosis; (ii) had histopathologically confirmed GIST 

based on compatible morphology supported by 

immunohistochemistry (IHC) (e.g., CD117 and/or 

DOG1; CD34/actin recorded when available); (iii) 

presented with either localized or metastatic disease at 

study entry; and (iv) had key clinicopathological 

variables available for analysis (age, sex, primary site, 

tumor size, stage, histology, metastasis status, and 

mitotic rate). 

Patients were excluded if they (i) were <18 years; (ii) 

lacked definitive histopathological confirmation of 

GIST; (iii) had incomplete records such that the 

mitotic rate or primary tumor characteristics could not 

be ascertained after reasonable verification; or (iv) 

appeared as duplicate entries (in which case only the 

first eligible record was retained). 

Case Ascertainment and Diagnostic Criteria 

All cases were identified from pathology and 

oncology department logs and verified against 
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electronic and paper medical records. GIST diagnosis 

was established by staff pathologists using routine 

hematoxylin and eosin morphology in conjunction 

with IHC staining. IHC markers included CD117 and 

DOG1 (primary), with CD34 and smooth muscle actin 

recorded when performed. Mitoses were counted on 

representative tumor sections and reported as mitotic 

figures per 50 high-power fields (HPF) or according to 

the reporting pathologist’s categorical assessment 

when numeric counts were not provided. 

Variables and Operational Definitions 

Age at diagnosis, sex, presenting symptoms (e.g., 

bleeding, abdominal pain, incidental finding), 

comorbidities, and smoking history were abstracted 

from clinical notes. 

Primary site (stomach, small intestine, 

colon/rectum, extra-gastrointestinal), maximal tumor 

diameter (cm), stage at presentation, histological 

subtype (spindle, epithelioid, mixed), presence of 

metastasis at diagnosis, and IHC profile (CD117, 

DOG1, CD34, actin) were recorded from pathology 

reports and imaging summaries. 

The primary outcome for analysis was a high 

mitotic rate. When pathology reports included a 

categorical assessment (e.g., low versus high), that 

categorization was used directly. When numeric 

mitoses per 50 HPF were reported, the institutionally 

stated cutoffs embedded in the report were applied to 

derive a binary variable (high versus low). When both 

numeric and categorical data were available, the 

categorical assessment in the official report was 

considered authoritative. 

This approach preserved the original clinical 

interpretation and minimized post hoc reclassification 

bias across heterogeneous reports. 

Data Collection and Management 

Data were abstracted by trained investigators 

using a standardized case report form. To improve data 

integrity, 10% of records were randomly selected for 

independent verification by a second reviewer; 

discrepancies were resolved by consensus after re-

examination of the source documents. Data were 

entered into a secure, de-identified database with range 

and logic checks (e.g., tumor size consistency, 

completeness of primary-site data). Missing fields 

were documented; no external imputation was 

undertaken given the modest sample size and cross-

sectional design. 

Statistical Analysis 

Statistical analyses were conducted using IBM 

SPSS Statistics, version 22. Continuous variables were 

summarized as mean ± standard deviation, and 

categorical variables as frequencies and percentages. 

Associations between clinicopathological factors and 

mitotic rate were assessed using Pearson’s chi-square 

test or Fisher’s exact test where appropriate. Binary 

logistic regression was performed to identify 

independent predictors of a high mitotic rate, with 

results expressed as odds ratios (OR) and 95% 

confidence intervals (CI). A two-sided p-value ≤ 0.05 

was considered statistically significant. 

Ethical Considerations 

The study protocol was reviewed and approved 

by the Iraqi Board of Medical Specializations, 

Scientific Council of Internal Medicine. Written 

informed consent was obtained from all participants 

prior to enrollment. All procedures adhered to the 

ethical principles of the Declaration of Helsinki. 

Results 

The study included 50 patients with 

histopathologically confirmed gastrointestinal stromal 

tumors (GISTs). 

Table 1 summarizes the demographic and clinical 

features of the patients. Most patients were middle-

aged, particularly those in the 50–59-year age group. 

Females slightly outnumbered males. Hematemesis 

and epigastric pain with anemia were the leading 

presenting complaints, while most patients had at least 

one comorbidity (Table 1). 

Table 2 presents tumor characteristics and 

immunohistochemistry. The stomach was the most 

common primary site, and a large proportion of tumors 

were greater than 5 cm. Most patients presented with 

advanced-stage disease, and more than half had 

metastases, predominantly hepatic. The mixed 

histological subtype was most common, and CD117 

was the most frequently expressed marker (Table 2). 

Table 3 shows associations between 

clinicopathological variables and mitotic activity. High 

mitotic activity was significantly more common 

among younger patients, stomach tumors, those larger 

than 5 cm, advanced-stage disease, cases with 

metastasis, and epithelioid histology (Table 3). 

Table 4 summarizes the logistic regression 

analysis. Independent predictors of high mitotic 

activity were tumor size greater than 5 cm, epithelioid 

histology, and advanced stage (Table 4). 
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Table 1. Demographic and Clinical Characteristics of Patients with GISTs 

Variable No. % 
<50 years 5 10.0 

50–59 years 22 44.0 
60–69 years 14 28.0 
≥70 years 9 18.0 

Male 22 44.0 
Female 28 56.0 

Asymptomatic 4 8.0 
Hematemesis 21 42.0 

Epigastric pain & anemia 16 32.0 
Melena 9 18.0 

Smoking (Yes) 19 38.0 
Comorbidity (Yes) 32 64.0 

Table 2. Tumor Characteristics and Immunohistochemistry 

Variable No. % 
Stomach 18 36.0 
Jejunum 9 18.0 

Duodenum 5 10.0 
Ileum/terminal ileum 8 16.0 

Rectum 3 6.0 
Intraperitoneal/omental 4 8.0 

Unknown primary 3 6.0 
≤5 cm 34 68.0 
>5 cm 16 32.0 

Stage I–II 7 14.0 
Stage IIIA–IIIB 12 24.0 
Stage IVA–IVB 31 62.0 
Metastasis (Yes) 29 58.0 

Histology: Spindle 16 32.0 
Histology: Epithelioid 10 20.0 

Histology: Mixed 24 48.0 
CD117 positive 33 66.0 
DOG-1 positive 17 34.0 
CD34 positive 22 44.0 
Actin positive 12 24.0 

Low mitotic rate 30 60.0 
High mitotic rate 20 40.0 

Table 3. Associations Between Clinicopathological Variables and High Mitotic Rate 

Variable Low (%) High (%) p-value 
Age <60 years 11 (36.6) 16 (80.0) 0.01 
Age ≥60 years 19 (63.4) 4 (20.0)  
Stomach site 9 (30.0) 9 (45.0) 0.01 

Tumor size >5 cm 2 (6.7) 14 (70.0) <0.001 
Advanced stage (IV) 16 (53.3) 15 (75.0) 0.01 
Metastasis present 14 (46.7) 15 (75.0) 0.04 

Epithelioid histology 1 (3.3) 9 (45.0) 0.001 

Table 4. Logistic Regression Analysis of Predictors of High Mitotic Rate 

Variable Adjusted OR 95% CI p-value 
Tumor size >5 cm 7.0 2.1–23.3 0.001 

Epithelioid histology 6.5 1.7–24.8 0.005 
Advanced stage (IV) 4.3 1.2–15.2 0.020 

Discussion  

Principal Findings 

In this cross-sectional cohort of Iraqi patients with 

histopathologically confirmed GIST, most individuals 

were middle-aged, with a slight female predominance, 

and the stomach was the most common primary site. 

Notably, advanced-stage disease at diagnosis and 

metastasis were frequent, and 40% of tumors 

demonstrated a high mitotic rate. On multivariable 

analysis, tumor size >5 cm, epithelioid histology, and 

advanced stage independently predicted high mitotic 

activity. These findings complement global evidence 
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while highlighting context-specific features in this 

setting. 

Comparison with the International Literature 

The age distribution and near-balanced sex ratio 

in our cohort are broadly consistent with international 

series, although some reports describe a male 

predominance (Miettinen & Lasota, 2006; Søreide et 

al., 2016). The predominance of gastric primaries 

aligns with global data in which approximately half to 

two-thirds of GISTs arise in the stomach (Casali et al., 

2022; von Mehren & Joensuu, 2018). In contrast, the 

proportion of advanced-stage disease (62%) and 

baseline metastasis (58%) in our cohort exceeds many 

reports from Europe, China, and North America, 

where earlier detection and lower metastatic burden at 

presentation are more typical (DeMatteo et al., 2008; 

Nishida et al., 2016; Yang et al., 2019). Potential 

contributors in our context include delayed health-

seeking behavior, limited disease awareness, and 

fragmented diagnostic pathways (Joensuu, 2008). 

Our results reaffirm the central prognostic 

importance of tumor size and mitotic index. The strong 

association between size >5 cm and high mitotic 

activity mirrors findings from large Asian and Western 

cohorts and supports current risk-stratification 

frameworks that jointly weigh size and proliferation 

metrics (Espinosa et al., 2008; Haller et al., 2011; 

Supsamutchai et al., 2018; Wu et al., 2019). Similarly, 

advanced stage at presentation tracked with higher 

mitotic activity, concordant with international 

observations linking stage with worse outcomes and 

more aggressive tumor biology (Shi et al., 2017). 

Histology also carried prognostic information. 

Epithelioid subtype independently predicted high 

mitotic activity in our data, echoing evidence from 

German and Japanese cohorts in which epithelioid 

morphology was associated with more aggressive 

behavior and adverse features (IJzerman et al., 2020; 

Kramer et al., 2015), whereas spindle morphology 

often follows a comparatively indolent course (Abood 

et al., 2018). Incorporating histological subtype 

alongside size and mitotic index may therefore refine 

risk estimation in routine practice. 

Immunohistochemistry remains indispensable for 

diagnosis; CD117 and DOG1, supported by CD34 and 

actin, help establish and contextualize GIST pathology 

(Alshok, 2020; Parab et al., 2019). Consistent with 

prior studies, however, IHC expression itself did not 

demonstrate prognostic value for mitotic activity in our 

cohort (Alfagih et al., 2022; Kelly et al., 2021). This 

reinforces that prognostication in GIST should rely 

primarily on clinicopathological variables rather than 

immunohistochemical marker expression alone. 

Interpretation and Implications 

Several patterns merit emphasis for regional 

practice. First, the high rates of advanced stage and 

baseline metastasis suggest opportunities to shorten 

time to diagnosis, particularly among patients 

presenting with upper gastrointestinal bleeding or 

anemia, through clearer referral triggers and 

streamlined access to endoscopy and cross-sectional 

imaging (DeMatteo et al., 2008; Joensuu, 2008; 

Nishida et al., 2016; Yang et al., 2019). Second, the 

robust association between larger tumors and a high 

mitotic rate underscores the clinical payoff of earlier 

detection: down-staging at presentation is likely to 

reduce the share of biologically aggressive disease 

(Espinosa et al., 2008; Haller et al., 2011; Shi et al., 

2017; Supsamutchai et al., 2018; Wu et al., 2019). 

Third, the independent signal carried by epithelioid 

morphology supports routine, explicit reporting of 

histological subtype in pathology templates and its 

consideration in multidisciplinary discussions (Abood 

et al., 2018; IJzerman et al., 2020; Kramer et al., 

2015). In practical terms, the identification of 

epithelioid morphology in biopsy or resection 

specimens should alert clinicians to the likelihood of 

more proliferative disease. This may support closer 

surveillance, multidisciplinary review, and 

consideration of earlier systemic therapy in selected 

patients. 

The site-specific signal observed in bivariable 

analyses (e.g., stomach primaries showing more 

frequent high mitotic activity in our dataset) should be 

interpreted cautiously. Although non-gastric sites are 

often linked to more aggressive behavior in aggregate 

(Casali et al., 2022; von Mehren & Joensuu, 2018), site 

effects may be confounded by stage, tumor size, 

sampling differences, or referral patterns in smaller 

datasets. Our multivariable model, which adjusted for 

several of these factors, suggests that size, histology, 

and stage are the most stable correlates of high 

proliferation in this cohort. 

Strengths and Limitations 

This study adds region-specific evidence from an 

underreported Middle Eastern context, applies 

standardized data abstraction, and uses multivariable 

modeling to identify independent correlates of high 

mitotic activity (Casali et al., 2015; Mazzola, 2021). 

Nonetheless, its single-center design and modest 

sample size limit precision and generalizability. The 

cross-sectional design precludes survival inference, 

and we did not include molecular profiling, which can 

further refine risk stratification. Another limitation is 

variability in how mitotic counts were reported. Some 

pathology reports provided exact mitoses per 50 HPF, 

while others gave categorical assessments (low versus 

high). Although we used the pathologist’s categorical 
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judgment as authoritative, this heterogeneity may have 

introduced classification variability across cases. 

Future multicenter cohorts that integrate molecular 

data and longitudinal outcomes are needed to validate 

and extend these findings (Casali & Le Cesne, 2021; 

Fletcher et al., 2002; von Mehren et al., 2022). 

Future Directions 

Building on these results, pragmatic steps include: 

(i) developing streamlined referral algorithms for 

patients with upper gastrointestinal bleeding or iron-

deficiency anemia; (ii) standardizing pathology reports 

to include mitotic count per 50 HPF and explicit 

histological subtype; and (iii) establishing a national 

registry to track presentation patterns, treatments, and 

outcomes over time. Multicenter collaborations that 

pair comprehensive clinicopathological variables with 

genomic testing and follow-up will be particularly 

valuable (Casali & Le Cesne, 2021; Fletcher et al., 

2002; von Mehren et al., 2022). 

Conclusion 

Larger tumor size, epithelioid histology, and 

advanced stage independently predicted high mitotic 

activity in Iraqi patients with GIST, aligning with 

global patterns while underscoring context-specific 

gaps in early detection and care pathways. From a 

clinical perspective, our findings highlight the 

importance of routinely documenting mitotic figures 

and histological subtype in pathology reports, and the 

potential benefits of strengthening early diagnostic 

pathways to reduce the proportion of patients 

presenting with advanced disease. 
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