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Abstract

Background: Acromegaly is a rare endocrine disease. The insidious onset and symptom overlap with frequently found diseases,
resulting in an often delayed diagnosis. Objective: To evaluate diagnostic delay in patients with acromegaly and its association with
patient findings in Sulaymaniyah, Iraq. Methods: A retrospective cross-sectional study was conducted in 49 patients diagnosed with
acromegaly. Patient data were collected through interviews and medical record review. The diagnostic delay was determined as the
period between the onset of symptoms and the formal diagnosis. Results: The average diagnostic delay was 3.3 years, and the
majority of patients were diagnosed with five years of symptom onset. Hypertension was observed in 32.7% of patients, and
unemployment, lower education, cumulative comorbidity burden, and abnormal colonoscopy findings were significantly associated
with longer delays. In patients <40 years old, the delay can be more extreme, wherein close to half had not undergone a colonoscopy.
Normal finding (34.6%), Polyps (15.4%), and Malignancy (3.8%). However, in patients aged >40 years (46.9%), all underwent
colonoscopy; 65.2% were normal, 26.1% had polyps, and 8.7% had malignancy. Overall, colorectal cancer was detected in three
patients (6.1%), and there was a statistically significant correlation between age group and colonoscopic findings. Conclusions:
Acromegaly diagnostic delay is substantial in the Kurdistan Region and is related to socioeconomic factors, asymptomatic onset,
and comorbidity. Increased awareness, access to endocrinology, and broader colorectal screening are essential to improve
outcomes.
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INTRODUCTION adenomas [5,6]. Rarely, the excess GH arises despite

an intact pituitary gland; this condition is termed
Acromegaly is a rare chronic condition caused by the “ectopic acromegaly." Here, GH is secreted by a non-
excessive secretion of growth hormone (GH) and pituitary source, such as a neuroendocrine tumor in the
insulin-like growth factor 1 (IGF-1), with an overall lung or pancreas or a growth hormone-releasing
global prevalence of acromegaly of about 6 per hormone gangliocytoma [7,5]. Elevated levels of GH
100,000 people per year and an incidence rate of 0.36 and IGF-1 lead to a series of symptoms and
per 100,000 persons [1]. The excessive secretion is comorbidities, including enlarged hands and feet;
mostly due to a pituitary neuroendocrine tumor facial feature changes; cardiovascular,
(PINET) that was formerly known as a pituitary musculoskeletal, endocrine, and metabolic disorders;
adenoma [2-4]. Benign tumors can be classified by and cancer [1,8]. Also, cardiovascular complications
their histology as densely or sparsely granulated such as hypertension (the most common one),
somatotrophomas, eosinophilic stem cell tumors, and arrhythmia, subclinical cardiomyopathies, and heart
mixed somatolactotroph or mammosomatotroph failure are the leading causes of mortality [9,10].
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Additionally, patients face an increased risk of
malignancies, especially colorectal and thyroid cancer
[11]. Acromegaly is associated with the development
of type 2 diabetes. It is believed that GH and IGF-1 will
induce insulin resistance and hyperinsulinemia and
increase gluconeogenesis [12], and some other
comorbidities include hypogonadism, obstructive sleep
apnea, vertebral fracture, and arthropathies [13].
However, beyond physical problems, mental health is
also affected by the excess GH; among them,
depression is a major concern, as it’s shown that proper
treatment of acromegaly will decrease the rate and
severity of depression [14]. Treatment aims are to
normalize GH/IGF-1 release, resolve tumor mass
effects, and manage acromegaly comorbidities.
Generally, transsphenoidal pituitary surgery is the
cornerstone of the management of acromegaly in those
whose excess GH release is due to PINET. And for
those whose surgery fails or in ectopic acromegaly,
medical therapy with somatostatin receptor ligands,
cabergoline (dopamine D2 receptor agonist),
pegvisomant (growth hormone receptor antagonist), or
radiotherapy is used as second- and third-line
management [13]. However, the insidious onset of
these symptoms and the overlapping clinical
manifestations with other common conditions increase
the risk of the condition being overlooked in medical
consultations, especially by doctors who are not
specialists in this area [13], often due to misattribution
of comorbidities (e.g., treating hypertension or diabetes
without investigating underlying acromegaly), which
eventually delayed the proper diagnosis and treatment
of acromegaly [1]. This results in difficulties in
diagnosing acromegaly, which may eventually cause
misdiagnosis and lengthy durations before diagnosis
that last for approximately 4.5-5 years from symptom
onset to the diagnosis of acromegaly [13]. Diagnostic
delay or long duration before diagnosis, suggesting a
delay in initiation of management of their hormone
level and detection of their comorbidities, might cause
worse health outcomes for patients. Other than physical
health, delayed diagnosis may also have a negative
impact on the quality of life and psychosocial functions
of daily life [13]. Therefore, early diagnosis is essential
for the future health status of patients with acromegaly
[15]. For that reason, this study aimed to determine the
duration from the diagnosis of acromegaly to the start
of'its associated comorbidities, with a correct diagnosis
of acromegaly.

METHODS
Study design and setting

This study employed a cross-sectional retrospective
design to investigate diagnostic delay in acromegaly
and its associated comorbidities. The study was
conducted on 49 patients between March 2025 and
August 2025 at the Endocrinology Outpatient
Department, Shar Teaching Hospital, Sulaymaniyah,
Iraq.
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Data collection

Data were obtained through patient interviews and
reviewing of medical records. Diagnostic delay was
defined as the time interval between the onset of the
first recalled symptom, sign, or comorbidity and the
formal diagnosis of acromegaly [16]. Patients were
asked to identify their earliest manifestations, since
many did not realize certain characteristics were
related to acromegaly. Participants provided access to
prior laboratory results and radiological
investigations, which were reviewed in hard copy and
electronic formats.

Inclusion criteria

Patients were included only if acromegaly was
diagnosed. Diagnosis was based on age- and sex-
adjusted elevation of insulin-like growth factor-1 (IGF-
1), absence of growth hormone suppression after an
oral glucose tolerance test (OGTT), and the imaging
result of the pituitary adenoma on the magnetic
resonance imaging (MRI).

Exclusion criteria

Exclusion criteria were as follows: age <18 years, did
not consent to provide written informed consent, and
inability to reliably recall the date(s) of symptom onset
and/or comorbidities. Such exclusion practices were to
guarantee only adult participants who had the ability to
consent and an adequate clinical history were present,
thereby increasing the diagnostic delay estimation
validity.

Ethical considerations

We received ethical approval from the KHCMS
(reference ID: 1412 in 15/4/2025). All participants
provided written informed consent in their language of
preference. Participants were notified that they have
the choice not to participate or to withdraw at any point
without penalty.

Statistical analysis

IBM SPSS Statistics version 27.0 was used for the
analysis of data. For categorical variables, we present
the frequencies and percentages, while continuous
variables are reported as mean + standard deviation
(SD) for parametric data or median for non-parametric
data. The normality was evaluated by the Shapiro—
Wilk tests. A chi-square test or Fisher—Freeman—
Halton exact test (Monte Carlo method) was used to
test associations between categorical variables. A p-
value < 0.05 is considered statistically significant.

RESULTS
The study included 49 patients with acromegaly. The

average diagnostic delay was 3.3 + 3.0 years. About
73.5% (n= 36) of patients were diagnosed within 5
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years from the onset of symptoms, 22.4% (n=11) had
a delay of 5-10 years between onset of symptoms and
diagnosis, and 4.1% (n= 2) had a delay greater than 10
years. In demographic characteristics, the most
frequent age was 31-39 years old, 38.8% (n= 19),
followed by 4049 years old, 26.5% (n=13); > 50 years
old, 20.4% (n= 10); and younger than 30 years old,
14.3% (n= 7). There were 28 females (57.1%) and 21
males (42.9%) in the study cohort. The majority of the
participants were married, 69.4% (n= 34), compared to
30.6% (n=15) who were single. Forty-four (44.9%)
lived outside of the city and twenty-seven (55.1%)
lived within the city limits of Sulaimani. As for

Table 1: Demographic and clinical characteristics of the study population
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occupational status, 46.9% (n= 23) were unemployed,
28.6% (n= 14) were working informally, and 24.5%
(n= 12) were working formally. Most referred to their
educational attainment as either secondary school,
55.1% (n= 27), primary school or less, 24.5% (n= 12);
or college/university-level education, 20.4% (n=10). A
family history for acromegaly was present in 10.2%
(n=5). Macroadenomas were found in 85.7% (n=42)
and microadenomas in 14.3% (n= 7) of patients based
on radiological features. Of them, 6.1% (n= 3) had
concomitant prolactinomas, while 93.9% (n= 46) did
not have any other pituitary tumor (Table 1).

Demographic and Clinical Characteristics n(%)
Age group (year) <30 7(14.3)
31-39 19(38.8)
4049 13(26.5)
>50 10(20.4)
Gender Male 21(42.9)
Female 28(57.1)
Marital status Single 15(30.6)
Married 34(69.4)
Residence Inside city 27(55.1)
Outside city 22(44.9)
Occupation Formal employment 12(24.5)
Informal employment 14(28.6)
Jobless 23(46.9)
Education level Low (primary school or less) 12(24.5)
Moderate (secondary school) 27(55.1)
High (college/university) 10(20.4)
Family history of acromegaly Yes 5(10.2)
No 44(89.8)
Adenoma type Macroadenoma 42(85.7)
Microadenoma 7(14.3)
Delay category <5 years 36(73.5)
5-10 years 11(22.4)
>10 years 2(4.1)
Other gland tumors None 46(93.9)
Prolactinoma 3(6.1)

Between individual comorbidities such as diabetes
mellitus (36.7%, n = 18) and hypertension (32.7%, n=
16) (Table 2). Diagnostic delay and patient or disease
characteristics Associations between diagnostic delay
and patient or disease characteristics are presented in
Table 3. There were strong associations per
occupation (p=0.023), education level (p= 0.039), first
presenting symptom (5 years, with 32.0% (n= 8)
diagnosed at 5-10 years and 8.0% (n= 2) after >10
years. In comparison, among those who received only
one modality (38.8%, n= 19), 89.5% (n= 17) were
diagnosed within five years. Delays were longest in
patients requiring three modalities (10.2% [n= 5];
20.0% [n= 1] were diagnosed after 5—10 years). Third,
colonoscopy findings were highly associated. Patients
with malignancy (6.1%, n= 3) had prolonged delays
(66.7% (n= 2) after 5-10 years). The median time to
diagnosis was delayed in those with polyps (20.4%, n=
10), with 50.0% (n= 5) not diagnosed until >5-10
years. On the other hand, patients with normal results
(49.0%, n= 24) had five-year colon cancer diagnoses
in 79.2% (n= 19) of cases, and cases without
colonoscopy (24.5%, n= 12) had the diagnosis within
five years in 91.7% (n= 11) of cases. In individual
comorbidities, no statistically significant associations
were found with diagnostic delay, including diabetes
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mellitus (36.7%, n= 18), hypertension (32.7%, n=16),
depression (12.2%, n= 6), anxiety (8.2%, n= 4),
obstructive sleep apnea (12.2%, n= 6), and prediabetes
(10.2%, n= 5) (p> 0.05 for all comparisons). The
proportion of patients diagnosed with <5 years of
presentation was 77.8% (n= 14) in those with diabetes
mellitus, whereas it was 71.0% (n= 22) in patients
without diabetes (p= 0.868). Likewise, with regard to
hypertension, 56.3% (n= 9) of hypertensive patients
were diagnosed within five years and 81.8% (n=27) of
normotensive patients (p= 0.166). Non-significant
patterns were noted for depression, anxiety, obstructive
sleep apnea, and prediabetes. In contrast, a statistically
significant relationship was identified between
diagnostic delay and cumulative comorbidity burden
(p=0.033). Patients without comorbidities (26.5%, n=
13) were all diagnosed within five years (100%). Those
with a single comorbidity (30.6%, n= 15) had 20.0%
(n= 3) diagnosed after >5 years. The greatest delays
were observed among patients with two comorbidities
(36.7%, n= 18), where 44.4% (n= 8) were diagnosed
after 5-10 years and 5.6% (n= 1.0) after more than 10
years. Similarly, patients with three or more
comorbidities (4.1%, n= 2.0) showed prolonged
delays, with 50.0% (n= 1.0) diagnosed after 5-10 years
(Table 3).
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Table 2: Associations between diagnostic delay and patient demographic, clinical, and tumor variables

Diagnostic delay years

Sociodemographic and clinical characteristics <S§ years 5-10 years >10 years Total p-value
36(73.5) 11(22.4) 2(4.1) 49(100)
Age group <30 6(85.7) 0(0.0) 1(14.3) 7(14.3)
30-39 14(73.7) 5(26.3) 0(0.0) 19(38.8) 0.449
40-49 9(69.2) 3(23.1) 1(7.7) 13(26.5) :
>50 7(70) 3(30) 0(0.0) 10(20.4)
Gender Male 18(85.7) 3(14.3) 0(0.0) 21(42.9) 0.226
Female 18(64.3) 8(28.6) 2(7.1) 28(57.1) :
Marital status Single 13(86.7) 2(13.3) 0(0.0) 15(30.6) 0297
Married 23(67.6) 9(26.5) 2(5.9) 34(69.4) :
Residency Urban 21(77.8) 6(22.2) 0(0.0) 27(55.1) 0321
Rural 15(68.2) 5(22.7) 2(9.1) 22(44.9) :
Occupation Formal employment 11091.7) 1(8.3) 0(0.0) 12(24.5)
Informal employment 13(92.9) 1(7.1) 0(0.0) 14(28.6) 0.023
Jobless 12(52.2) 9(39.1) 2(8.7) 23(46.9)
Education level Low 1(8.3) 5(41.7) 6(50) 12(24.5)
Medium 23(85.2) 3(11.1) 13.7) 27(55.1) 0.039
High 8(80) 2(20) 0(0.0) 10(20.4)
Family history of acromegaly No 32(72.7) 10(22.7) 2(4.5) 44(89.8) 0.989
Yes 4(80) 1(20) 0(0.0) 5(10.2) :
Adenoma Microadenoma 6(85.7) 1(14.3) 0(0.0) 7(14.3) 0756
type Macroadenoma 30(71.4) 10(23.8) 2(4.8) 42(85.7) :
First Physical change 18(69.2) 7(26.9) 1(3.8) 26(53.1)
symptom Neurological Symptoms 12(92.3) 1(7.7) 0(0.0) 13(26.5) <0.001
Metabolic 9(90) 1(10) 0(0.0) 10(20.4) '
(HTN/DM/Amenorrhea) : :
Treatment burden 1 modality 17(89.5) 2(10.5) 0(0.0) 19(38.8)
2 modalities 15(60) 8(32) 2(8) 25(51.0) <0.001
3 modalities 4(80) 1(20) 0(0.0) 5(10.2)
Colonoscopy finding Not done 11091.7) 1(8.3) 0(0.0) 12(24.5)
Normal 19(79.2) 3(12.5) 2(8.3) 24(49.0) 0.043
Polyp (<2) 5(50.0) 5(50) 0(0.0) 10(20.4) .
Malignancy 1(33.3) 2(66.7) 0(0.0) 3(6.1)
Values are presented as frequency and percentage.
Table 3: Association between diagnostic delay and comorbidity among patients with acromegaly
Diagnostic delay (year)
Patients’ comorbidity <5 years 5-10 years >10 years Total p-value
36(73.5) 11(22.4) 2(4.1) 49(100)
Diabetes Mellitus Yes 14(77.8) 4(22.2) 0(0.0) 18(36.7) 0.868
No 22(71) 7(22.6) 2(6.5) 31(63.3) '
Hypertension Yes 9(56.3) 6(37.5) 1(6.3) 16(32.7) 0.166
No 27(81.8) 5(15.2) 1(3.0) 33(67.3) :
Depression Yes 4(66.7) 2(33.3) 0(0.0) 6(12.2) 0.704
No 32(74.4) 9(20.9) 2(4.7) 43(87.8) :
Anxiety Yes 2(50) 1(25) 1(25) 4(8.2) 0.122
No 34(75.6) 10(22.2) 1(2.2) 45(91.8) :
Obstructive Sleep Apnea Yes 4(66.7) 1(16.7) 1(16.7) 6(12.2) 0338
No 32(74.4) 10(23.3) 1(2.3) 43(87.8) :
Prediabetes Yes 2(40.0) 3(60) 0(0.0) 18(36.7) 0112
No 34(77.3) 8(18.2) 2(4.5) 31(63.3) :
Comorbidity burden (sum of all) 0 13(100) 0(0.0) 0(0.0) 13(26.5)
1 12(80) 2(13.3) 1(6.7) 15(30.6) 0.033
2 9(50) 8(44.4) 1(5.6) 18(36.7) :
>3 1(50) 1(50) 0(0.0) 2(4.1)

Values are presented as frequency and percentage.

A statistically significant association was identified
between age group and colonoscopic findings (p=
0.001). Among patients aged less than 40 years (53.1%,
n= 26), nearly half had not undergone colonoscopy
(46.2%, n= 12). Of those examined, the majority
demonstrated normal findings (34.6%, n= 9), while
15.4% (n= 4) had polyps and 3.8% (n=1) had
malignancy. In contrast, all patients aged >40 years
(46.9%, n= 23) underwent colonoscopy, with 65.2%
(n= 15) showing normal results, 26.1% (n= 6)
presenting with polyps, and 8.7% (n= 2) diagnosed
with malignancy (Table 4 and Figure 1).

DISCUSSION

Acromegaly is a rare endocrine disease with great
clinical impact, marked by late onset and multisystem
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exposition, and therefore often diagnosed only long
after the first symptoms appear [17,18].

Table 4: Association between colonoscopy findings and age group
(<40 vs. >40 years)

Age groups (year)
Cofli(;r(li?rslczpy <40 years > 40 years Total p-value
g 26(53.1) 23(46.9) 49(100)
Not done (0) 12(46.2) 0(0.0) 12(24.5)
Normal (1) 9(34.6) 15(65.2) 24(49) 0.001
Polyps (2) 4(15.4) 6(26.1) 10(20.4) :
Malignancy (4) 1(3.8) 2(8.7) 3(6.1)

Values are presented as frequency and percentage.

Although biochemical tests and neuroimaging have
progressed, prolonged diagnostic delay in acromegaly
is still reported all over the world [8,19]. These delays
are clinically relevant since prolonged exposure to
excess growth hormone (GH) and insulin-like growth
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factor-1 (IGF-1) is cumulatively involved with a
spectrum of cardiovascular, metabolic, respiratory
[10], and neoplastic disorders [20].

80 P=0.001

Percentage
.
s

Notdone Normal Polyps Malignancy

Not done Normal  Polyps Malignancy
< 40 years 2 40 years

Colonoscopy findings

Figure 1: Colonoscopy findings stratified by age group.

Recent evidence suggests that while diagnostic
timeliness has improved in some regions due to
increased awareness and access to specialized
endocrinology services, disparities persist, particularly
in low- and middle-income settings where
socioeconomic factors and limited screening
infrastructure play a critical role [1]. In summary, this
study offers one of the few recent regional assessments
of diagnostic delay in acromegaly from the Kurdistan
Region of Iraq and demonstrates the clinical effects
associated with a delay in recognition of the disease. In
our cohort, the mean diagnostic delay was 3.3 years
(median 2 years), shorter than in many previous
historical series, but still a clinically relevant time
considering the progressive, multisystemic nature of
acromegaly. No single comorbidity was independently
associated with a delay in diagnosis, but a clear link
between diagnostic delay and comorbidity burden was
apparent, suggesting that chronic exposure to excess
growth hormone (GH) and insulin-like growth
factor-1 (IGF-1) may produce cumulative organ
damage rather than isolated complications [21,22].
There is limited information from the Kurdistan
Region; nevertheless, hospital-based observations
indicate delays in diagnosis of around 4-6 years,
especially for patients with insidious physical changes
rather than obvious neurological symptoms. On the
other hand, other aspects of our cohort, such as the
shorter delays, would suggest better access to
endocrinology services, availability of hormonal
assays, and the use of pituitary MRI for the preliminary
diagnosis in Sulaymaniyah. However, the high rate of
macroadenomas at diagnosis (85.7%) is consistent
with regional experience. It implies that although
earlier diagnosis may have been achieved for some, the
majority still present with disease at an advanced stage,
as reported in low- and middle-income settings [23,24].
Iraqi studies from different provinces have shown
national averages of diagnostic delays between 5 years
and 8 years, and macroadenomas represent >80% of
tumors at presentation. When compared to these
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reports, our results show an inch of improvement in
diagnosis timeliness in the Kurdistan region. The
strong association between prolonged diagnostic
delay and socio-economic factors, including
unemployment and low education, in our study is in
keeping with national data trends regarding limited
access to healthcare and health literacy as one move
across Iraq. These findings highlight the impact of
social determinants of health on acromegaly disease
recognition and referral pathways [25,26]. The
diagnostic delay of our cohort is, in general,
comparable with published data from Gulf countries,
including Saudi Arabia, Kuwait, and the United Arab
Emirates. Gulf-based studies mostly identify 2—4 years
of median delays, a higher preponderance of females,
and a high macroadenoma rate at diagnosis, which
parallels our results. In contrast, cohorts from the Gulf
are pointedly more methodical when it comes to
monitoring for acromegaly-related complications,
especially colorectal neoplasia and cardiovascular
disease. The strong association between longer
diagnostic delay and abnormal colonoscopy findings in
our cohort may therefore represent a delay in referral
for proactive screening rather than any real variability
in disease biology and highlights healthcare system—
level differences across regions [27]. Internationally,
diagnostic delay in acromegaly has historically ranged
from 7 to 10 years, particularly in older European and
North American series. More recent registry-based
studies report shorter delays of approximately 4-6
years, reflecting improved awareness, biochemical
testing, and imaging availability. The diagnostic delay
suggested by our data compares favorably with these
contemporary reports; however, the observed
association between prolonged delay and increased
comorbidity burden is consistent with international
evidence demonstrating that cumulative exposure to
excess GH and IGF-1 is a key driver of cardiovascular,
metabolic, respiratory, and neoplastic complications
[28,11,20]. The absence of a significant association
between delay and individual comorbidities in our
study likely reflects the study's limited sample size and
the multifactorial nature of these conditions, rather than
a lack of biological effect. The finding that patients
presenting with physical changes experienced
significantly longer diagnostic delays than those
presenting with neurological or metabolic symptoms is
in line with previous reports. Gradual acral and facial
changes are often normalized by patients and
overlooked in primary care settings, whereas
headaches and visual disturbances prompt earlier
neuroimaging and referral. Additionally, the
association between longer diagnostic delay and higher
treatment burden observed in this study suggests that
delayed diagnosis results in more advanced disease
requiring multimodal therapy, including surgery,
medical treatment, and radiotherapy, as reported in
large international series [29,30]. Finally, the
association between diagnostic delay and colonoscopic
abnormalities, particularly in older patients, is
clinically significant. Current guidelines recommend
colonoscopic screening in patients with acromegaly
due to the increased risk of colorectal polyps and
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malignancy mediated by chronic IGF-1 excess. Our
findings support these recommendations and suggest
that delayed diagnosis may further amplify neoplastic
risk, emphasizing the importance of early disease
recognition and timely surveillance [31,22]. In
summary, diagnostic delay in acromegaly in the
Kurdistan Region of Iraq appears shorter than that
reported in many historical and regional studies yet
remains clinically significant. Prolonged delay is
associated with increased cumulative comorbidity
burden, more advanced diseases at presentation, and
greater treatment complexity. Targeted strategies to
improve disease awareness, particularly among
socioeconomically disadvantaged = populations,
alongside early screening for acromegaly-related
complications, are essential to reduce diagnostic delay
further and improve long-term patient outcomes
[24,21,11].

Study Limitations

This study is limited by its restricted sample size and
single-center methodology, potentially hindering the
generalizability of its findings to wider groups. The
retrospective data collection relied on patients'
recollection of symptom onset, thereby introducing
potential memory bias. Moreover, the lack of
longitudinal follow-up hindered the evaluation of long-
term consequences beyond the diagnostic delay.
Ultimately, the cross-sectional design prevents causal
conclusions,  necessitating  larger = multicenter
investigations to corroborate these findings.

Conclusion

Results from the Kurdistan Region of Iraq indicate that
socioeconomic deprivation, low educational levels,
and a progressive nature of the disease contribute to a
clinically meaningful long diagnostic delay in
acromegaly. While no single comorbidity was
independently associated with a delay, a higher burden
of comorbidities and abnormal colonoscopic findings
were strongly associated with longer diagnosis
intervals. Conclusion: These findings emphasize the
necessity of early recognition, fair access to
endocrinology care, and regular screening to prevent
disease advancement and improve outcomes.
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