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Pancreatic C-Peptide Response to Oral
Glucose in Fibrocalculous Pancreatic Diabetes

Improvement After Treatment

B+Cell function {plasma C-peptide) in 17 fibrecalculous
pancreatic diabetic (FCPD) subjects (14 newly diagnosed)
was nol different al presentation from that in 14
matched insulin-dependent diabetic subjects. Aftér
insulin treatment and improvement in-Ihe palients’
nultritional and metabolic status, fasting and ucose
plasma C-peplide concentralions showed a significant
increase (lasting 0.06 £ 0.01 to 0.17 = 0.03 aM, peak
0.11 = 0.02 to 0.29 = 0.06 nM, mean + SE; P < 0.01
for both). Thus, severely diminished B-cell function in
FCPD is partially reversible after treatinent. This could
cunlribule to the clinical metabolic peculiarities of this
group of patients. Diabetes Care 13:515-27, 1990

ibrocaleulous pancreatic diabetes (FCPD) is a sub-
type of the so-called malnutrition-related diabetes
mellitus prevalent in several tropical countries (1),
{#-Cell function in FCPD is variable (2,3),. but re-
sidudl function is thought to be responsible for Yhe ke-
osis resislance of these patients. Previous studiés of B-
well function in FCPD have been only cross sqctional
125 We therelore mvestigaied the Becell function (C-
preptscen i oue FCPLY subyjects, 2t presentation angd again
atter o vaniable interval of appropriate antidiabetic treat-
et o imipirove unr,lun.tnru,lmg 0{ the natural history

il thas comition. A

RESLARCH DESIGN AND METHODS

the 47 1CPE subjects studied were all those seen by
C.5.¥. at Sassoon General Hospital between September
1984 and February 1986 (median age 21 yr [range 12—
43 vl 11 male, bhudy mass index [BMI] 14.9 kg/m?
FEE 229 hgetard], dasting plasma glucose 11.4 mM 4.6
3.5 mME, HbA, 79 uM fructose standard 140-232 uMmy).
O these, 14 were newly diagnosed and untreated, and
3 had been diagnused previously (2 were on insulin
treatmenty. Diagnosis of FCPD was made in these dia-
bete individuals (by World Health Organization crite-
i, 19K5) from the history .of chronic abdominal pain
typucal of pancreatitis and demonstration of pancreatic
valcul by plain X ray of abdomen and confirmed by
ultrasunugraphy. There was no history of alcohol intake
in any of the patients, and ultrasonography did not re-
vl i hepatohiliaey disease. None of the FCPD suly-
ety showed ketonuria or ketosis at presentation or sub-
setquetily, desprite stopping insulin for weeks, The data
o 4 msalm-dependent diabetes mellitus (1DDM) pa-
Bt ape 29 yr frange B-35 yrl, 10 male, BMmI
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16.2 kg/m* [13.2-20.6 kg/m’], fasting plasma glucose
16.5 mM |6.3=-27.7 mm), HbA, 122 prmctuse stan-
dard [64-155 wM|) and 13 young normal-weight sub-
jects without a family history of diabetes areincluded
for comparison. 11JDM subjects had either presented
in ketoacidosis or shown significant kelonuria (>40 my/
dl, Ketostix, Ames) in the absence of an obvious cause;
11 of these developed diabetic ketosis after slopping

_insulin treatment jor 2-4 days during subsequent fol-

low-up. Ten of these IDDM subjects were studied within
4 wk of diagnosis and 4 within 6 mo. Classification was
made clinically before C-peptide results were available,

All subjects underwent an oral glucose tolerance st
IOGTT; 75 g glucose, 1.75 g/kg for children <15 yr
old), and plasma was stored at = 70°C until transported
on dry ice 1o Newcastle upon Tyne (UK} jor plasma C-
peptide assay. Special care was laken g preserve the
samples; all batches arrived frozen and were immedi-
ately stored at = 70°C until assayed, within 3 wk. HbA,
was measured by a chemical method (6) with a norma!
range 30-50 pM fructose standard, and C-peptide was
measured by Novo kit (M 1231} Intra-assay coeflicicmn
of variaion for C-peptide was <5% and for inlerassay
wiky, < %y, -

Eleven FC I"i} subjects were studdicd u.mm » Nk 1o §
yi biter, Al Bl received o _ulin ealiireiie abter the m-

Sitial OGTT_ with the maximum dose during initial sta-

bilization ranging from 60 1o 280 Urday tmedidn 110
Ufiday). Five underwent surgery dateral pane realegeqo-
nustomy), Al the time of the second COGTT, sevien sulb-
jeets were Laking insulin regubarly (70 U0, o were only
o tictary Ireatment e ause of repeatesd hypeogglycimia
on very small doses of imsuling, and twao had stopyeed
insulin against medical advice, OF the 6 FCPD subjects
who could not be restudied, two were cheadd 11 off pul-
monary luberculisis, ol hypoglycemia), and four were
bost ty folbonw-wp Dec ause of migration of SO0 oo ic
reasons,

Nounparametric tests of significance IMann-Whitney U

and Wilcoxon as appropriate) were used, Correlations.

were done by Spearman’s rank correlation (r ).

T e R B e ')
RESULTS :

Age, BMI, duration since diagnosis, fasting plasma glu-
cone, aned HBA, were similar in FCPD and 1M suly-
jeets, Fasting plasma C-poptide in FCPD 10,04 nM [1).i2-
Q. 3 ndAl was similar o that in IDDM 0.8 aM 102
028 aMi) Aler gluose, plasia Copepteche slwned o
sl but signitecamt se i bothe groups thig 1y there
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FIG. 1. Plasma glucose and C-pe de concentralions during oral glucose tolerance tesl. Means = SE are shown, Solid

dlabeles mellitus; dashed line, conirol.

**P < 0.01, ***P < 0.001, difierences (rom fasting value at each point. it

was no difference between the two groups at any time,
but both were significantly lower than control subjects
atl all times, including fasting. Peak C-peptide concen-
irations in both groups were inversely related to HbA,
{r, = —~U0.6, P < 0.05). b

FCPD subjects showed a significant improvement in
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FIG. 2. Plasma peak C-peptide concentrations during 2
oral glucose tolerance tests. Means * SE also shown

2 groups. S, subjects who had undergone surgery; NC,
noncompliers; IAS and |HP, patients only on dietary treat-
ment because of repeated hypoglycemia on small doses
of insufin. **P > 0.05, **P < 0.01, differences between 2
oral glucose tolerance tests. Solid fines, newly diagnosed
fibrocalculous pancreatic diabetes (FCPD); dashed lines,
previously diagnosed FCPD.
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BMI (from 15.0 to 17.5 kg/m’, P < 0.01) and a fall in.
plasma glucose and HbA, (P < 0.05) at the second OGTT.
There was a significant increase in fasling and peak C-
peptide compared with the first OGTT (Fig. 2). Increases
in C-peptide did not correlate with changes in body
weight, plasma glucose, or HbA,. Despite a similar
tendency, eight IDDM subjects, similarly treated and
restudied 1 yr later, failed to show a significant improvie-
ment in C-peplide concentrations (Fig. 2).

DISCUSSION

here are only a few reports of |.'.-ulvll funchion in

FCPD (2-5). B-Cell function is generally believed

lo be preserved better in FCPLD than in 11D0Mm.

We observed concentrations of plasma C-peptide
at least as low among FCPD subjects at prosentatlion as
among IDDM subjects, passibly because many of our
patients were newly diagnosed, untreated, severely hy-
perglycemic, and had a long history of symploms, Mas
had severe pancreatic loss llow serum immunorea tive
trypsin), which could dimitgsh B-cell mass severcly (7).
MNone of the FCPD subjuects showed even mild ketonuna,
even though their B-cell function was no different than
that of the IDDM subjects. It appears that factors other
than B-cell function also contribute 10 the kelosis re-
sistance of FCPD subjects.

Serial studies of B-cell markers in FCPD subjects have
not been reported. B-Cell function had improved by our
second study, demonstrating a potential for recovery of
B-cell function even in subjects with severely impaired
function. Two subjects without much improvement in
C-peptlide concentrations had stopped insulin treatment
against medical advice and remained severcly hyper-
glycemic. This may indicate that improvement in B-cell
function is partly related to better glycemic conirol (8) -
Pancreatic drainage surgery could be a factor in some
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Jatients, but even those who had not undergone surgery
howed similar improvement in B-cell function (Fig. 2).
mproved] nutrition could also contribute to the improve-
nent in [3-cell function. Eight IDDM subjects, as a group,
ailedl 1o show significant improvement in B-cell func-
i 1 yr alter diagnosis. It appears that the improvement
n f3-cell function in FCPD persists for long periods, pos
ibly because B-cells are not primarily affected. Rama-
‘handran et al. (9) have demonstrated an increase in
nwlm -receplor al'lsmty in FCPD suhjects after f}mabﬂllc

lfinity could contribute to Ihe reducr.di sulis
ments in these subjects, similar to the hnneyn'don phase
n {DDM subjects.
1t will be of interest to study B-cell function repeatedly

in FCPD subjects to estahlush the natural history over a

longer period.
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