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ABSTRACT

Introduction This study investigated Northern Ireland
Diabetic Eye Screening Programme (NIDESP) attendance
and diabetic retinopathy (DR) prevalence/severity in
patients with diabetes mellitus secondary to chronic
pancreatitis (PwDMsCP).

Research design and methods Medical/NIDESP records
for all PwDMsCP attending the pancreatic diabetes clinic
were analyzed in 2017 (n=78) and 2019 (n=94).

Results Between 2017 and 2019, those without DR
decreased (76% to 63%); mild non-proliferative DR
(NPDR), severe NPDR and PDR were found in 30%, 2%
and 5%, respectively (previously 18%, 4%, 2%); diabetic
maculopathy (DMac) was present in 12% (previously 10%).
There was no significant difference between worst-eye
DR/DMac grade and HbA1c, gender, body mass index,
pancreatitis etiology and screening attendance (p>0.05).
Patients with proliferative DR had longer diabetes and
pancreatitis duration than DR-free patients (both p=0.001).
Conclusions DR prevalence was similar in PwDMsCP and
patients with type 2 diabetes of similar disease duration.
This work demonstrates the importance of reaching all
patients for establishing DR severity reliably and to provide
accessible, equitable care to PwDMsCP.

INTRODUCTION
Diabetic mellitus secondary to chronic
pancreatitis (DMsCP) accounts for the

majority of cases of pancreatogenic or type 3¢
diabetes.'  There is currently a scarcity of data
on diabetic retinopathy (DR) rate and severity
in patients with diabetes mellitus secondary to
chronic pancreatitis (PwWDMsCP); published
studies are small in number and inhomoge-
neous in nature. Etiology of chronic pancre-
atitis includes alcohol, gallstones, and genetic
and autoimmune diseases.” DMsCP is char-
acterized by both pancreatic endocrine and
exocrine insufficiency, and can be associated
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Significance of this study

What is already known about this subject?

» There is a paucity of information on diabetic retinop-
athy (DR) in patients with diabetes mellitus second-
ary to chronic pancreatitis (PwDMsCP).

» Vascular complications in patients with secondary
diabetes are considered to be lower than in primary
diabetes.

What are the new findings?

» DR prevalence is similar in PwDMsCP to those with
type 2 diabetes with similar duration.

» Those with proliferative DR had a longer duration of
diabetes and pancreatic disease when compared
with those with no DR.

» This is the largest dataset of PwDMsCP and DR rates
and enhances awareness and care provision to this
hard-to-reach population.

How might these results change the focus of

research or clinical practice?

» Combined healthcare efforts to improve patient
engagement, including opportunistic screening at
the time of diabetes appointments, and provision
of multiple appointment offers prove beneficial for
reaching these patients.

with an impaired quality of life, chronic pain,
malabsorption and malnutrition.

This study assessed DR screening atten-
dance, DR and diabetic maculopathy (DMac)
prevalence and severity among PwDMsCP in
Northern Ireland, UK.

RESEARCH DESIGN AND METHODS
All patients in the study had DMsCP with pres-
ence of pancreatic insufficiency, pathological
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pancreatic imaging of chronic pancreatitis and absence
of type 1 diabetes antibodies.

In 2017, 78 PWDMsCP living in Northern Ireland (NI)
attending a specialised pancreatic diabetes clinic were
reviewed for DR presence and severity using both the
Northern Ireland Diabetic Eye Screening Programme
(NIDESP) and hospital eye-services databases: over a
third had never attended NIDESP and 4% were not
known to NIDESP. Therefore, a combined effort was
made to provide coordinated services for these patients.
Subsequently in 2019, the original 78 plus 16 new patients
were re-evaluated. DR/DMac severity from 2017/2019
were recorded, using the English National DR Screening
Guidelines.* Of the 94, 71 patients had a minimum of two
DR grades for comparison. Progression was considered
any increase in DR/DMac grading score; regression was
any decrease. Clinical and laboratory data were obtained
from electronic medical records (NIECR). Appropriate
statistical analyses were carried out using SPSS V.26.

RESULTS

A total of 94 PwWDMsCP were included. Mean age was
57+10.1 (range 29-87 years), 81% were male. Mean
pancreatic disease duration was 13.6+6.9 (range 4-42
years), with mean diabetes duration at 10.3+5.9 (range
3-34 years). Etiology of chronic pancreatitis included
alcohol abuse: 75% (n=70), gallstones: 9% (n=8), with
hypertriglyceridemia, and medication-induced and
portal vein thrombosis representing 4% in total (n=4).
Idiopathic etiology was present in 12% (n=11); informa-
tion was unavailable for one patient. Mean HbAlc was
8.9%+4.1% (74.3+20.9mmol/mol), range 4.8%-14.8%
(29-138 mmol/mol), and mean body mass index (BMI)
was 25.3+6.0 kg/m2 (range 13-37).

In 2017, 51 of 78 patients (65%) had attended NIDESP;
of the 27 non-attenders, 3 (4%) were not registered with
eye-screening. By 2019, 86 of 94 patients (91%) had
attended screening; out of the remaining 8 (9%), 2 were
unknown to NIDESP. Missed/re-scheduled appointments
were high, 24% had missed at least one to two times, 21%
had three to four missed appointments and 13% failed
to attend five to eight times; categories were mutually
exclusive.

In 2017, 39 patients (76%) had no DR, 9 (18%) had
background DR, 2 (4%) had pre-proliferative DR and 1
(2%) had proliferative DR. Five (10%) had DMac in at
least one eye. In 2019, 54 (63%) had no DR, 26 (30%)
had background DR, 2 (2%) had pre-proliferative DR
and 4 (5%) had proliferative DR. Ten (12%) had DMac
in at least one eye.

There was no significant difference between worst-eye
DR/DMac grade and HbAlc, gender, BMI, weight,
pancreatitis etiology, screening attendance or number
of missed appointments, all p>0.05 (table 1). Those with
proliferative DR had a longer duration of diabetes (PDR:
18.5 years vs no DR: 7.5 years, p=0.001) and pancreatic

disease (PDR: 19 vs no DR: 11 years, p=0.001) when
compared with those with no DR.

Altogether, 71 patients had first and second visit DR/
DMac grades for comparison. The average duration
between screening visits was 2.1 years. DR progressed in
both eyes in five patients (7%), and in one eye only in 17
(24%), with three progressing to PDR. DR regression was
noted in six patients (four in one eye; two in both). An
additional two patients developed DMac, while two had
regression. There was no statistically significant associa-
tion between progression of DR/DMac and HbAlc, BMI,
weight, gender, albumin-creatinine ratio (ACR), etiology
of pancreatitis, duration of pancreatitis or diabetes, all
p>0.05 (table 1).

DISCUSSION AND CONCLUSION

Diabetes mellitus attributed to pancreatic exocrine
disease or type 3c diabetes is a unique form of diabetes
and is often brittle in nature; this can be challenging to
manage both for patients and their healthcare providers.
Most cases arise from chronic pancreatitis, which can go
undiagnosed as it is occasionally painless and is often not
accompanied by clinical malabsorption until after hyper-
glycemia occurs.

There are limited data on DR rates and severity in
PwDMsCP. Estimates range from 7.4% to 63%,”"" with
duration of diabetes, severity of pancreatitis and poor
glycemic control being the main contributors. The
only prospective study to date included 54 patients with
chronic pancreatitis or pancreatectomy, and assessed DR
presence and severity using fluorescein angiogram and
ophthalmoscopic examination,” with 31% having back-
ground DR, none PDR. Our study found that 37% had
DR, with 5% of these having PDR.

PwDMsCP often have alcohol dependence, liver
dysfunction, poor nutrition and malabsorption; these are
frequently associated with impaired quality of life and
reduced engagement with their own healthcare needs,
including accessing hospital services.'* A strength of the
current study (which is the largest series to date) was that
all 94 patients in this study had well-characterized chronic
pancreatitis and were in a specialized clinic with well-
organized care provision as soon as the patient engaged.
We believe that our national data can be generalized to
those with type 3c diabetes elsewhere.

Vascular complications in secondary diabetes are often
considered to be lower than for type 1 and 2 diabetes;
therefore, DR prevalence should also be expected to be
lower. However, our 37% prevalence is within the range
of similar duration in patients with type 2 diabetes. Voigt
et al found that 25.8% (n=2272) of those with type 2
diabetes had DR (4.7% PDR)."® However, once diabetes
duration was incorporated, their 39.9% for the diabetes
duration of 11-15years matches our 37% DR (5% PDR)
prevalence. The relevant contribution from smoking,
poor nutrition (including vitamin D deficiency) and the
contribution of malabsorption (pancreatic insufficiency)
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Table 1
screening grade comparisons (n=71)

Characteristics of study population and statistical analyses for the complete 2019 database (n=94) and follow-up

vs worst-eye

vs worst-eye  maculopathy

Variable (n=94) Value retinopathy (P) (P)
Mean age (range) 56.97 (29-87) 0.40 0.51
Gender, n (%) Female 18 (19.1) 0.64 0.42

Male 76 (80.9)
Mean duration of chronic pancreatitis, years (IQR) 13.56 (8) 0.001 <0.001
Mean duration of diabetes, years (IQR) 10.29 (7) 0.001 0.030
Mean most recent HbA1c %/mmol/mol (SD) 8.9/74.33 (4.1/20.90)  0.94 0.30
Mean BMI, kg/m? (SD) 25.30 (5.99) 0.55 0.22
Mean weight, kg (range) 74.90 (33-120) 0.82 0.24
Mean ACR (IQR) 13.37(9) 0.83 0.53
Etiology of patients with pancreatitis (%) Alcohol 70 (74.5) 0.76 0.64

Gallstones 8 (8.5)

High cholesterol 1(1.1)

Unclear 11 (11.7)

Portal vein thrombosis 1(1.1)

CF gene carrier 1(1.1)

Medication induced 1(1.1)
No of screening DNAs (%) 0 39 (42) 0.09 0.13

1-2 23 (24)

3-4 20 (21)

5-8 12 (13)
Worst-eye retinopathy/maculopathy grade no of R Visit 1 R Visit 2 M Visit 1 M Visit 2
patients (%)
RO/MO 39 (76) 54 (63) 46 (90) 76 (88)
R1/M1 9(18) 26 (30) 5(10) 10 (12)
R2 2 (4) 2(2) - -
R3 1) 4 (5) - -

Change in retinopathy/maculopathy scores between visits compared with various parameters. RE=righteye, LE=lefteye, RP=retinopathy

progression, MP=maculopathy progression

Follow-up (n=71) vs RE RP
Gender 0.83
BMI (kg/m?) 0.54
Weight (kg) 0.73
Most recent HbA1c 0.21
ACR 0.50
Etiology of pancreatitis 0.71
Duration of chronic pancreatitis (years) 0.08
Duration of diabetes (years) 0.35

vs LE RP vs RE MP vs LE MP
0.62 1.00 1.00
0.27 0.72 0.32
0.95 0.29 0.24
0.76 0.87 0.88
0.14 0.29 0.30
0.32 1.00 1.00
0.50 0.18 0.57
0.35 0.07 0.24

ACR, albumin-creatinine ratio; BMI, body mass index.

were not assessed in this study but could form the basis of
future research.

With enhanced coverage of this hard-to-reach patient
population and improved NIDESP attendance, the
profile of DR in PWDMsCP in NI shifted to a higher prev-
alence. Increased duration of pancreatic disease and
diabetes were found to be associated with DR severity and
was within the expected range.

The effort to reach these patients was considerable.
This work demonstrates the importance of reaching
all patients for establishing DR severity reliably and to
provide accessible, equitable care to PwDMsCP.
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