Fibrocalculous Pancreatic
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Clinical features and follow-up for 7 yr
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OBJECTIVE —  To sty chmeal feaures of librocaleulons pancreauc diabetes from
this clinic, 10 compare these wath the published cnteria o malnutrinon-related
diabetes mellitus, and to conduct serial follow-up of these patients to study difficul-
ties in their treatment.

RESEARCH DESIGN AND METHODS — Details of presenting symptoms, an-
thropometry, diaberic tissue damage, treatment, and follow-up of 55 patients with
fibrocalculous pancreatic diabetes (pancreatic calculi demonsirated on X-ray and
sonography) treated during the last 7 yr were studied.

RESULYS — Many patients did not fit the accepted criteria of malnutrition-related °

diabetes. Thus, 17 (31%) were diagnosed after 30 yr of age and 23 (42%) had a body
mass index >18 kg/m?, and the daily dose of insulin in these patients (mean 0.8
U/kg) was similar to that in the IDDM patients (mean 1.0 U/kg). The two path-
ognomonic complajnts (pancreatic pain and steatorthea) were not always present.
Many patients took very irregular reamment, but none suffered diabetic ketoacidosis
despite stopping insulin for long periods of time; 33% of patients had some diabetic
tissue damage when first seen. Fourteen patients were lost to follow-up, and 11 died
during the follow-up.

CONCLUSIONS — Clinical features of these fibrocalculous pancreatic diabetes
patients were somewhat different than the classic descriptions. A need exists to
reconsider classification of FCPD under malnutrition-related diabetes mellitus. Many
patients receive irregular treatment, and a substantial proportion die within a few
years of diagnosis, many as a result of preveniable causes.

CPD has auracted consderable at-
F tention (1-3) since it was proposcd
as a major class of diabetes in the
tropics (4). FCPD is associated with trop-

ical caleific pancreanns, a chirome calo-
fying pancreatitis of unknown ctiology in
developing tropical countries. Zuidema
(5) first reported FCPD from Indonesia,
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and other repons followed from Uganda
(6) and India (7). A WHO study group (4)
classified FCPD as a subvanety of MRDM,

"the diagnosis of which is usually by Ahu-

ja's critenia (8). This paper discusses clini-
cal features of patients with FCPD and
analyzes the progress of these patients dur-
ing the first 7 yr of follow-up.

RESEARCH DESIGN AND
METHODS — In this diabetes clinic,
all panents are mierviewed about exo-
crinc pancreauc symptoms (e.g., pan
and steatorrhea). If pancreatic disease is
suspected, abdominal X ray and sonog-
raphy are performed. These are also done
in patients <35 yr of age, in those with
excessive weight loss, and in those who
do not show ketonuria in presence of
severe hyperglycemia. Those patients
who show pancreatic calculi on X rays
(confirmed on sonography) are consid-
ered to have FCPD if a significant history
of alcohol intake is ruled out. Because of
our interest in this condition, patients
diagnosed to have FCPD by outside clin-
ics are referred to us for management.
A toual of 55 FCPD padents (33
men) were treated berween Seprember
1984 and July 1991. Of these, 26 were
referred to this clinic (10 for manage-
ment of diabetes in whom the additional
diagnosis of FCP'D was made). Diagnosis
of pancreatitis was suppested by a history
of abdomunal pain in 44 patients, but 11
patients did not recollect any cpisode of
abdommal pam. The laner were sus-
pected to have FCPD cither because of
steatorthea (4) and/or scvere malnutri-
tion (6) and/or absence of ketonuria de-
spite very high (>30 mM) plasma glu-
cosc levels (8). One of these patients
received treatment for dysentery on and
off for 3 yr before stcatorrhea was diag:
noscd: 48 patients had never consumed
alcohol. 4 drank occasionally, and
started drinking alier the dugnosis
Sonography did not show obstructivt
hepatobihary discase in any panents. The
mayjonty (50 panents) were bom an
brought up in Maharashtre state (Centra
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Table 1—Clinical and biochemical characteristics of study subjrcl.s.

FCPD paATIENTS IDDM panENTS NIDDM paTIFNTS CONTROL suBjECTS

n 55 81 2 73
SIX (M) 32 52/29 49/23 11732
AGE AT DIAGNOSIS (YR) 22 (9-59) 15 (4-34)* 35 (16-39N1¢ 33 Q21-40)1§
BMI (xc/m?) 17.0(10.7-24.1) 157(120-25.7) 23.8(14.7-40.2)*% 23.2 (16.8-30.0)*+
WHR

MEen 0.88 (0.82-1.00) 0.83(0.77-09)t 0.92 (0.80-1.07)1# 0.87 (0.?9-0,94)111

WoMEN 0.80 (0.67-0.93) 0.81 (0.73-0.98) 0.80(0.71-0.93) 0.77 (0.68-0.87)]#
Tric s SKIN 1D (mm) B(}-l0) 6(3-11) 13 (6-34)*1 13(5-28)*+ '
SUBMCAPULAR SKIN TOLD (M) 10 (3-30) 70-13)1 29 (B-50)*% 24 (B-45)*s #¢
HeA, (%) 10.6 (5.3-18.9) 12.1 (4.9-20) 9.3 (5.7-18.3)§" 6.3 (5.4—7,1)*&"

'ata are medians with ranges in parentheses. Both NIDDM patients and control subjects were < 40 yr of age.

*Different from FCPD, P < 0.001.
tDifferent from FCPD, P < 0.01. .
#Diflerent from IDDM, P < 0.001.
§Diflereru from FCPD, P < 0.05.
IDifflerenst from IDDM, P < 0.05.
SDifferent from NIDDM, P < 0.01.
#Different from NIDDM, P < 0.05.
*Dificrent from IDDM, P < 0.01.
*Different from NIDDM. P < 0.001.

India); 3 were from South and 2 from
North India. Twenty-four partients were
very poor (monthly family incomc
<1000 rupees), 20 admitted income
<3000 rupees/mo, and 11 were more
affluent (>3000 rupees/mo). Eight pa-
tients were illiterate, 29 aended second-

_ary school, and 18 received higher edu-

- cation. Twenty patients were rural and
30 urban.

First examination included an-
thropometry (hewght, weight, iceps,
and subscapular skinfold thickness,
WHR) and an OGTT (75 g of anhydrous
plucose, WHO 1985 entenia) i pant of a
prospective study of B-cell function in
FCPD. Twenrty-nine patients were diag-
nosed as diabetic for the first time; others
were known already to have diabetes
(duration 1 mo to 30 yr, median 18 mo).

Demographic data from 81
IDDM (ketosis prone) and 72 young
NIDDM patients (<40 yr) in this clinic is
shown for companson (Table 1). Clini-
cal classification was made according to
WHO guidclines (4). Abdominal X-ray
and sonography did not show pancreatic
calculi in these two groups of patients.

The control subjects (<40 yr of age, no
family history of diabetes, and no pan-
creatic symptoms) had been outpatients
for minor illnesses.

Plasma glucose (glucose oxidase)
was measured on an Abbouwt VP Super
autoanalyzer (Irving, TX) and HbA, by a
colorimetric method (9). The signifi-
cance of the differences between groups
was calculated by Mann-Whitney test.

RESULTS

Age at diagnosis

The IDDM patients were the youngest,
NIDDM the oldest, and FCPD imenme-
diate (Fig. 1). Three (6%) FCPD patients
were <10 yr of age, and 17 (31%) were
>30 yr, including 3 >50 yr.

Signs of malnutrition and measures
of obesity

Seven FCPD patients were cachectic; 6
patients showed skin and hair changes of
malnutrition (Table 1). Eleven paticnts
(including the 7 above) showed enlarge-
ment of paroud glands. Ten IDDM and 2
NIDDM (both with pulmonary tubercu-
losis) patients were cachectic; none

showed skin and hair changes or parotid
enlargement like those with FCPD. Only
32 (58%) of FCPD patients had a BMI
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Figure 1—Distnibution of upe ut diugnosis in
young (<40 yr) NIDDM patients (A), IDDM
putients (B), und FCPD patients (C).
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Figure 2—Distribution of BMI (kg/m?) in
young (<40 yr) NIDDM patients (A), 1DDM
patients (B), and FCPD patients (C).

<18 kg/m?, the commonly suggested
cutoffl point for MRDM, 58 (72%) of
IDDM patients also had 2 low BMI (Fig.
2). Overweight (BMI >25 kg/m?) sub-
jeets were mostly in the NIDDM group
(36%). Skinfold thickness measurements
showed similar results to those of BMI.
Despute their low BMI, WHR in FCPD
patients was similar to that in nondia-
betic controls.

Dictary habits

None of these FCPD patients from Ma-
harashtra state had consumed cassava at
any time; one patient from Kerala had
caten cassava off and on. Jawar (Sorghum
vulgare) was a common staple (main ce-
real at least 4 days/wk) for many of the
FCPD diabetic patients (60%). FCPD pa-
ients consumed 1560 keal (medun,
range 850-2100) and 46 g protcin/day
(range 28-78) amounting to 1.1 g pro-
teinvkg body weight (0.0-2.3).

Glycemic control and antidiabetic
trcatment

HbA, concentration at first visit was sim-
ilar in FCPD and IDDM patients.
NIDDM patients showed a lower concen-
tration. Of 26 referred FCPD patients, 22
received insulin. Most patients received
insulin once per day and nor very repu-
larly, and 4 patients took sulphony-
lureas. Of 29 newly diagnosed patients, 6
had mild hyperglycenna that was con-
trolled with diet alone (1 received insulin
for a short period at the time of pancre-
atic surgery). These patients have main-
tained good glycemic control during fol-
low-up (6 mo to 4 yr from diagnosis).
Two patients refused insulin treatment
and persisted with oral hypoglycemic
agenrs despite poor contol (FPG >11
mM). Other patients were treated with
insulin. The insulin dose during the ini-
tial weeks of treatment, especially in
those admitted to the hospital was quite
high (<8 U-kg™'+ day™"); those
treated as outpatients received much
smaller doses. Alfiter stabilization (=3 mo

later), the insulin dose was 0.85 U/kg

(median, range 0.2-2.4), similar to that
in IDDM patients of 1.0 U/kg (0.5-2.3).
No significant relation existed between
body weight and insulin dose. Most pa-
tients received conventional (porcine-
bovine mixturc) insulins, except 3 who
could afford purified insulins. Despite a
free supply of insulin and syringes many
took usulin iregululy and stopped in-
sulin use from time to time, sometimes
for months. None of those patients had
diabetic. ketoacidosis during follow-up
(except possibly 1 who died in a periph-
eral hospital).

Associated conditions

Two FCPD patients had adult polycystic
disease of the kidneys. Repeated urinary
infections were common in these pa-
tients. Three subjects developed pulmo-
nary tuberculosis, and 1 of those died
aler bong neglect of dubetes as well as
tuberculosis; the other 2 unproved after
anntbercular treatment Of the IDDM
pauents, 3 (but i D pa-

tients) sulfered pulmonary tuberculosis
during follow-up and were successfully
treated.

Diabetes-related problems

At the first visit the following problems
were noted in these FCPD patients.
Peripheral neuropathy. Many patien:.
complained of tingling and numbness.
Objective evidence of peripheral neurcp-
athy (diminished sensations and dimin-
ished or 1bsent ankle jerks) was found in
16 patients. Six of these were newly di-
agnosed, and 10 were known diabetic
patients (median duration of diabetes 9
yT, range 1.5-30 yr).

Retinopathy. Background diabetic reti-
nopathy (including microaneurysms,
hemorrhages, and hard and soft exu-
dates) was seen in 6 parients, and 1
showed maculopathy. All of these were
known diabetic individuals (median du-
ration 5 yr, range 1-15 yr). One patient
was blind in one eye as a result of central
retinal artery occlusion.

Proteinuria. Albustix (Ames, Flkhan,
IN) were used to test for proteinunia.
which was present in 2 patients. These
individuals were known to have dizbetes
for 2 and 10 yr.

Macrovascular disease. None of the pa-
tients showed significant peripheral vas-
cular discase (claudication or diminished
foot pulses on palpation or both); resting
electrocardiogram was normal in all
None of the IDDM or NIDDM pauents
showed any significant neuropathy, reti-
nopathy, or proteinuria when first seen.
but 5 NIDDM patients showed electro-
cardiographic ST-T wave changes (coro-
nary possible, Minnesota code).

Follow-up and outcome

Thirty FCPD patients came for reguiar
follow-up: 14 have been lost to fol-
low-up (for >1 yr), and 11 of these
FCPD patients dicd within the follow-up
period. Common reasons for loss to fol-
low-up include low soctocconomie sta-
tus and educauon and distance from the
hospital; 4 paticnts moved. Many could
ot be ¢ wanced of the necessity of reg:
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Table 2—Details of FCPD patients who died during follow-up

AGE AT AGE AT
Pamnn IMAGNUOSI MAIN
N (vw) S (vw) CAUSES CONTRIBUTING 1O DEAIN
1 ‘10 F 11 CHRONIC DIARRHEA, SEPTICEMIA
2 15 F 15 POSSIBLE HYPOGI YCEMIA
3 14 M 16 ROAD ACCIDENT
4 14 F 16 POSSIBLE DIABETIC KETOACIDOSIS
5 19 F 25 PERINEPMRIC ABSCESS, SEPTICEMIA
6 25 & 27 CHRONIC MAINUTRITION, NUGLECTER
7 35 M 38 PULMONARY TUBERCULOSIS
8 28 F 39 CHRONIC RENAL FAILURF, POLYCYSTIC KIDNEYS
9 45 M 46 POSSIBLE HYPOGLYCLMIA
10 30 F 46 POSTOPERATIVE PORTAL VEIN THROMBOSIS, SEPTICEMIA
11 54 M 57 POSTOPERATIVE PORTAL VEIN THROMBOSIS, SEPTICEMIA

-ular treatment because they did not be-
come acutely ill after stoppmg insulin
use for long periods of time. A change to
alternative medicine played a role in
some patients. Many died quite young,
and within a short time from diagnosis.
Details of these patients are shown in
Table 2.

CONCLUSIONS — This study high-
lights the heterogeneity in socioeco-
nomic background, symptoms, age, and
nutritional status (including BMI) of
FCPD patients. Many of these patients
differed from the classic description (7)
and did not fulfill the criteria for MRDM
(4.8). Thus, many were nlia}-.mm'd after
30 yr of age, had a BMI > 18 kg/m”, and
belonged to higher socioeconomic
groups. Severe malnurition was seen in
only 13% and m only 58% was the BMI
<18 kg/m?. A low BMI was also seen in
72% of these IDDM patients implying
that diabetes-related malnutnition is a
sigmificant lactor, although in FCPD exo-
crine pancreatic deficiency would add to
the problem. Reports from Madras (1,10)
and Indonesia (11) also fuled 1o find
gross malnutrition in many of their
FCPD patients. Thus, classificanion of
FCPD under MRDM 1s not wathout prob-
lems. Morcover, low BMI in many newly
diagnosed IDDM patients argues against
using malnutntion at diagnosis as a ma-

jor criterion to diagnose MRDM. This is
not to say that malnutrition does not lead
to B-cell dysfunction and glucose intol-
erance. Indeed, malnutrition in early life
(12=14), even m utero (19,10), is asso-
ciated with B-cell dysfunction in later
life. This imponant aspect needs to be
addressed in carefully planned prospec-
tive studies in humans.

No information exists in FCPD
patients on body far distribution and
central obesity, a well-known risk factor
for diabetes (17), especially in Asian In-
dians (18,19). Lack of excess central obe-
sity in our FCPD patients suggests that
insulin resistance and other metabolic
charactenstics related 10 central obesity
might not be important in its pathogen-
esis.

The most useful indication of
FOPD was pancreatic puam, steatorrhea
was less common. Ketosis resistance
helped diagnosis in some patients. Pan-
creatic pain needs 1o be inquired about
carclully because of the vaned presenta-
tion (7) and becausc pancreatic pain
may not be remembered if suflered 1n
carly childhood. In 1 pauent the telliale
branding marks (skin bums caused by a
hot ron) n the epigasine region sug-
pested the diagnosis. Steatorrhea s infre-
quent, possibly because of low dietary
fat, and might be misdiagnoscd as dys-

entery. Ketosis resistance of these pa-
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tients helps distinguish them from the
usually ketosis-prone IDDM patients:
possibly this may be multifactonal in or-
igin (20), but some panents may become
ketotic (1). A high index of suspicion
will help identify pancreatic etology in
some patients tentatively diagnosed as
having primary diabetes.

In the absence of symptoms of
pancreatitis, abdominal X ray, sonogra-
phy. and tests of exocnne pancreauc
function help diagnose pancrearic in-
volvement. This clinic has reported ab-
normalities of serum pancreatic enzymes
in the earlier stages of FCPD (nondiabet-
ic and impaired glucose tolerant [21])
and has also shown that the enzyme lev-
els are higher in our population than in
white Caucasians from the U.K (22,23).
This suggests the existence of a subclin-
ical pancreatopathy in this populadon.
FCPD diagnosed by the present criteria
(pancreatic stones) appears at the ex-
treme enc of the spectrum. Diagnosis in
early stages obviously would be desir-
able. The criteria of Mohan et al. (24) ior
diagnosis of FCPD are comprehensive
but need .0 be tested in large population
studies. Interpretation of exocrine pan-
creatic tests in some diabetic padents,
however, might be complicated by the
interaction between the exocrine and en-
docrine pancreas (25,26).

The occurrence of FCPD in Ma-
harashtra where cassava is not grown
suggests that cassava cannot be the sole
or even the main etiological factor. Role
of other dictary cyanogens (i.c., jawar)
needs [urther invesugauon (27).

The majority of these FCPD pa-
tients are treated with insulin. However,
this clinic has not studied whether oral
hypoglycemic agents are effecuve. The
response to oral agents is probably dic-
tated by residual B-cell function (1). We
found an inverse relationship berween
plasma C-peptide and HbA, concentra-
tions in these paticnts (21) and also that
f3-ccll function improved after treatment
of diabetes (28). Possibly. some patients
can control diabetes with the use of oral

agents. :
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Insulin-resistance 1s claimed to
be an important feature of MRDM (8).
Some of our patients required high doses
of insulin dunng the first few weeks of
treatment” when blood glucoses were
high, food intake was substantial, and
weight gan was rapid. However, the pa-
tients soon nceded smaller doses, and
none required unusually large doses sub-
sequently. Subsequent msulin doses ol
FCPD patients were similar to those of
IDDM patients. The insulin dose in pa-
tients from Madras was also not unusu-
ally high (1). FCPD patients do not ap-
pear to be unusually resistant to
exogenous insulin.

Evidence of diabetic tissue dam-
age (retinopathy, neuropathy, and ne-
phropathy) was present in several FCPD
patients; most were known to be dia-
betic, but some were diagnosed for the
first time and had neglected their dia-
betic symptoms for years before seeking
medical help. Absence of evident periph-
eral vascular or coronary artery disease in
these patients was probably because of
their young ages.

Regular follow-up of these pa-
tients is difficult, and treatment fre-
quently is irregular, usually because of
socioeconomic reasons and lack of edu-
cation. A relative immunity from ketoac-
idosis even after stopping insulin injec-
tions for long periods means that these
panents G allord 1o stop weatment, this
immunity also makes it difficult tor the
physician to convince the patient of the
necessity for regular anudiabene wrear-
ment. Many patients are lured away by
the claims of practitioners of alternative
medicine. The high monality at young
ages reflects a combimnanon of these fac-
tors along with poor medical [acilities in
remote places. The distance that the pa-
tient hives from the hospital therefore be-
comes an important factor in discase
management. Metabolic problems con-
tnbuted to death in 3 of our paticnts,
although it was difhicult 1o be sure of the
canse of desths i occurred in remote
places.

In summary, this report presenes

7 yr ol expenience m ucatng FCPD pa-
tients. The chnical features of these pa-
tients showed a much wider spectrum
than the classic descnprions, and many
paticnts did not fulfill the criteria of
MRDM (4). Trecatment and foilow-up of
these panents were difficult, and many
died within a relauvely short period from
diagnosis. Future stwudics should use
wder conena for dupmoss of 1CPD,
cluding the assessment ol pancreauc
function.
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