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INTRODUCTION

The diagnosis of diabetes was probably easier to
discuss twenty years ago when less was known about this
metabolic disorder and those in clinical research were
less flexible concerning the diagnostic criteria. While
it 18 readily apparent that the overt syndrome is probably
due to a lack of effective insulin, it is becoming more
obvious that hyperglycemia and mild abnormalities in the
glucose tolerance curve are relatively late developments
in the clinical course., Thus the concept has evolved that
diabetes 1is a "molecular disease” which involves the inter-
mediary metabolism of protein and fat, as well as carbohy-

drate.42

The absence or impairment of certain critical
cellular elements is responsible for the long-term degen-
erative changes which ultimately result in the classical
manifestations of diabetes,

Since present knowledge is still woefully lacking
concerning the pathogenesis of diabetes, rational therapy
cannot treat the "essential" causes and must therefore
empgrically seek to alleviate the symptoms of this disease
and hopefully retard the inevitable progression of dreaded

degenerative processes.7 From the stand-peoint of preventive



medicine, only after one successfully detects the sub-
clinical or latent dilabetic can he apply those thera-
peutic or prophylactic measures designed to forestall

the aspect of "decreased insulin activity” in diabetes~--
the one facet about which we know most. Since one
attempts to diagnose and treat diabetes in its earli-

est possible stage in order to prevent,reverse or attenu-
ate the clinical manifestations, it would be helpful at
this point to review the natural progression of this

carbohydrate disturbance,

SPECTRUM OF DIABETES

10 ana Conn6 recognize four different stages

Fajans
in diabetes (see figure 1). The prediabetic period
extends from conception to the earllest recognizable
abnormality in the glucose metabolism. The subjects
most likely to be found in thls category are the identi-
cal twin of a diabetic, individuals with diabetes among
close relatives, women with abnormal obstetrical history,
obese individuals and subjects with vascular disease.42
Until definite criteria are discovered which accurately

identifies the potential diabetic, the term prediabetic

can be applied only in retrospect.l0

The next phase is that of subclinical diabetes,

Under usual circumstances, there is no fasting hyperglycemia
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[Prediabetes Pubclinical | Latent Overt
Diabetes Dlabetes Diabetes
FBS Normal Normal Normal or? +
Normal
KAbnormal Not
GTT Normal during Abnormal
pregnancy Necessary
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Cortiidne Not
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Figure 1. Four stages of dlabetes (from Fajana‘o)

Note: progresslon(or regression) from earllest stage may-
a) never occur
(b) proceed siowly
(c) be-rapid or explosive.



and the oral glucose tolerance test (OGTT) is normal.
Diabetes may be suspected because of evidence of insuffi-
cient functional reserve of the pancreatic islet cells,
as shown by an abnormal OGTT during pregnancy or stress,
an abnormal cortisone-GTT or an abnormal cortisone-
intravenous tolbutamide tolerance test (IVIT). These
patients are asymptomatic. Consequently, they unknowingly
proceed down the path of vascular degeneration until the
abnormality in carbohydrate disturbance becomes manifest.
This 18 the individual for whom diabetes-detection
programs should search most diligently.

In the latent or chemical, but clinically detectable
diabetes, the patient still has no symptoms referable to
his metabolic disorder, The dlagnosis, however, may be
determined by presently accepted lab procedures such as
an OGTT. Frank or overt diabetes 1s the most advanced
stage., Classical symptoms such as polyuria, polydipsia
and polyphagia may be present, The OGTT is not necessary
for diagnosis as these patlients manifest fasting hyper-
glycemla,

Camerini-Davalos® has emphasized that the four stages
from prediabetes to overt symptomatic diabetes are not
necessarily progressive in a for ward direction, but may
revert spontaneously in some individuals to earller

atages without change in body weight or treatment. 1In



addition to the usual course of dlabetes, neuropathy,
retinopathy and coronary artery disease may proceed the
abnormalities in carbohydrate tolerance. 1In this sense,

the "complications become the manifestations".l9

ORAL GLUCOSE TOLERANCE TEST

According to Remein and Wilkerson,28 the productivity
of dlagnostic or screening procedures is dependent upon
the prevalence of the disease in the group under investi-
gation, the reliability of the test and its efficlency.
The latter 1s measured in terms of sensitivity and
specificity. Senslitivity 1s the abllity of a test to
identify as positive those individuals who possess the
abnormality. ©8Specificity, on the other hand, 1s the
ablility of a test to classify as negative only those
subjJects who do not have the disease. Unfortunately, it
1s not possible to select a dlagnostic procedure which
would result in only diabetics being considered positive
and nondiabetics negative., Therefore, in screening for
diabeteés, one must choose between a method which may be
more sensitive and yield some false positive results or
a procedure which 1s more specific and accept some false
negative tests. This 1s an important principle and will
be applied later on in this paper to evaluate the OGTT
and the IVTT.



The convenlence of the standard OGTT has led to its
widespread use as a means of detecting early derangements
in carbohydrate metabolism. In adequately prepared
subjects, the fallure of the blood sugar to return to
120 mg per cent within two hours after an oral glucose
load i1s commonly interpreted as evidence for diabetea.44
The height of the curve 1s far less significant than the
rapldity with which the glucose is removed from the blood,
i.e., the duration of hyperglycemia.22, 23 1In addition,
terminal hypoglycemia, occuring two to five hours after
the ingestlion of carbohydrate may represent an early
manifestation of diabetes,29 Unger maintains, however,
that the dlagnostic specificity of a moderate elevation
in the two hour blood sugar has never been estimated.38
In a five to seven year prospective study where OGTTs
were repeated on the same subjJects, he concluded that
the long term dlagnostic and prognostic implication of
abnormal OGTT curves assoclated with normal fasting blood
sugars had a high degree of nonspecificity. Therefore,
the possibllity exists for mislabeling normal lndividuals

as dlabetics by strict adherence to the above criteria,

FALLIBILITY OF THE OGTT

It 18 insufficliently recognized that the OGTT can

provide only limited information about carbohydrate



metabolism, Much of the unrellability and unwarranted
deductions occur when the conditions of the test are not
standardized.l Exogenous factors such as carbohydrate
content of the antecedent diet, exercilse, prolonged
inactivity, emotional tension, endocrine balance, concen-
tration and amount of the glucose solutlion, slite of the
sampling, fever, infection, neoplasia, uremia, drugs and
accuracy of the procedure, to mention a few, are all
known to affect the OGTT. Unger34 challenges the physio-
loglc validity of the OGTT on the basis that gastroin-
testinal factors, unrelated to peripheral utlilization

of glucose, play too great a role in determining the con-
figuration of the curve., Bairal reports that the rate
of gastric emptying varled greatly among normal subjects
and was affected markedly by the concentration of the
solution. If the OGTT, as interpreted by SOBkin,31 may
be regarded chiefly as an index of hepatic efficlency in
blood sugar regulation, liver disease, as well as the
various endocrinopathies may also modify the body's

response to a carbohydrate load.

REPRODUCIBILITY OF THE OGTT

Freemanl3 observed a marked variation of results

when OGTTs were repeasted in the same individuals; this



discrepancy was not resolved by comparing elther the
maximum levels attalned or the maximum increase in blood
sugar, irrespectlive of time. He concluded that the varia-
tion in carbohydrate tolerance 1s too great to glve the
OGTT any precise dlagnostic value, McDona1d21 also
experimented with the reproduclbllity of the OGTT and
reported that the results are lndeed varlable and that
one should not assume freedom from this dlsease when thils
test 18 interpreted as normal. He therefore recommended
that those classifled as suspects on the basls of a
screening test should be re-evaluated periodically when

the 1nitial study does not indicate actlive dilsease,

DIAGNOSTIC AND PROGNOSTIC SIGNIFICANCE OF THE OGTT

By present criterlia for the OGTT, most people develop
dlabetes mellitus during their advancing years.32
Cornisequently, maturlty-onset dlabetes could be considered,
much like that of arterlosclerosis, as a part of the
general aging process, One could also say that the
slgnificance of the abnormal OGTT in the elderly 1s
not known and that 1t may not indicate significant dlsease.
If thls 1s the case, it must be admlitted that the criterla
for the dlagnosis of dlabetes in the younger age group
by the OGTT cannot be used satisfactorlly in the diagnosis

of dlabetes in elderly patients. Wagner41 reported that



by present standards 18-56 per cent of the elderly popu-
lation should be classifled as being dilabetic; however,
since none of the patients in his series presented any

of the clinical stigmata of dlabetes and 1t was apparently
not becoming overt, he was doubtful that the condition
existed. Hayner16 suggested that the criteria for the
OGTT be age dependent. Fajans and ConnlO also observed
that the tolerance to carbohydrate diminishes with
advancing age and frankly admitted that no reliable

criteria exists for subjects greater than fifty years

of age,

INTRAVENOUS TOLBUTAMIDE TOLERANCE TEST

The clinical usefulness of any dlagnostic test for
mild dlabetes depends upon its ease of performance,
safety and, most important, its abllity to differentiate
the dlabetic without fasting hyperglycemia from the
nondiabetic. Any test which measures insulin activity
indirectly, as does the OGTT, is bound to yleld a
specificity and sensitivity less than 100 per cent,
Because of the difficulty in interpreting equivfcal GTTs,
a new parameter for detecting chemical diabetes may be
necessary. An alternate method would certainly permit

a greater degree of dlagnostic confidence in borderline

cases,



The intravenous tolbutamide test (IVIT) appears to
offer a more direct approach to pancreatic beta cell
function since 1t has been shown that there 1s a relatively
close correlation between the degree of hypoglycemla and
the secretion of endogenous insulin after the administra-
tion of tolbutamide.24v 45 Since fewer exogenous factors
affect the response to insulin than to carbohydrate, fewer
false positive results may occur.18 In addition to being
a valuable supplementary procedure to the various types
of carbohydrate-loading tests currently utilized to
estimate beta cell function, the IVTIT 1s more convenlent
to perform than the OGTT in that 1t requires only thirty
minutes, as compared with two or three hours for the
latter test. The IVTT 1s also less unpleasant and avoids
the nausea and vomiting which may occur during the OGTT.
However, with present knowledge and experience, one
cannot diagnose dlabetes with confidence using the IVTT.
It 18 the purpose of this paper to compare additional
clinical data with accepted standards--as only further
experience with the IVTT can establish the ultimate

usefulness of thlis dlagnostic test.

METHOD OF INVESTIGATION

The intravenous tolbutamlide and standard oral glucose

tolerance tests were performed on 35 hospital patients.

10



Approximately one-half of the studies were compiled on
the medicine ward of Douglas County Hospital while the
remainder were obtained on the medical and surgical wards
at the University hospital. The subjects ranged from
21-89 years in age and all were ambulatory and afebrile.
As carbohydrate restriction 1s known to diminish the
magnitude of the hypoglycemic response to sodium tolbute
amide, all patients were placed on a general diet which
contained at least 200 grams of carbohydrate for approxi-
mately three days prior to the test.2 Before the IVTT
was administered, the status of carbohydrate tolerance
was evaluated in each patient.

After an overnight fast, a specimen was withdrawn
for glucose determination., Then one gram of sodium
tolbutamide, as Orinase Diagnostic (Upjohn Company),
was dissolved in 20 c.c. of sterile saline and injected
into a prominent veln at a constant rate over a two
minute time interval. A blood specimen was drawn thirty
minutes after the mid-point of the injection; in many
cases, an addltional sample was taken at sixty minutes.
The nature of the response necessitated close attention
to the timing of the blood collection, In personal
experience, no more than a one to two minute deviation

was allowed, The glucose concentration of the two

11



(or three) blood samples were then determined by means
of a "true glucose" method.

Table I contains all of the significant data necessary
for an evaluation of the IVTT as a useful procedure in
the diagnosis of mild disorders 1n carbohydrate metabolism.
The subjects investigated are similar to those patients
found in any general hospital population in that the
majority are females (69 per cent) and most (62 per cent)
are older than sixty years of age; however, the study is
not entirely representative of a true hoapital population
in that the incidence of cancer was obviously much higher,
Only four individuals presented with a close familial
history of diabetes; a fifth reported a more distant
family history. The majJor diagnosis of each patient is
also tabulated. The standard oral glucose tolerance test
was utilized for the preliminary study of carbohydrate
tolerance in-most patients, but was not performed when

the modified form was diagnostic of dlabetes,

UNTOWARD RESPONSES

There were no cases of drug sensitivity encountered.
Since hypoglycemia is hazardous in patients with either
coronary or cerebral vascular disease, the intravenous

tolbutamide was administered to these patients with



PT. SEX AGE F.H. DIAGNOSIS ORAL GTT IVTT
FBS 30' 60' 120'FRS 30' 60!
1 FH | M |68] - |ASHD 76 120 167 134 |84 95 87
2 1M | F |84 - |HCVD 84 205 195 103 |76 T4 55
3 LB | F |83 - |AsHD 92 183 124 107 |87 76 178
4 Ac | M |85 - |cA LUNG 87 116 129 147 |50 104 72
5 OM P I55 + [MI 68 249 416 89 86
6 BE¥ | ¥ |89 - |PYELITIS 96 116 120 147 F57 55 41
7 HF | M |69] - |PYELITIS 70 142 142 |66 76
8 G | ¥ |60] - |CHF 74 209 100 |73 T8
9 JR | F |67] - |cvD |62 187 177 134 R16 69 T5
1o M8 | F |63] + |[MI 103 162 195 147 |80 105 83
11 A® | ¥ |52] - |cvD 76 157 195 152 03 74 56
12 Mw | ¥ |33] + |HCVD 85 149 221 290 o7 68 T1
13 HH | ® |73] - |ASHD 87 107 116 124 o3 71 61
14 1B | F |52 - |cvD 56 124 142 177 07 86
15 EK F |74] - |CA BREAST 82 206 188 134 14 63 61
16 GR | ¥ |56] + |CA LUNG 94 104 J04 89
17 ps | ¥ |54] - JcvD 76 134 117 66 |72 71
18 HJI | M |67] - |DERMATITIS |70 127 158 132 |66 64
p9 EV F |45) - NEMIA 82 123 |75 83
20 A | ¥ |68] - |cA CECUM 80 119 |80 63
21 AW | ¥ |47| - |CA BREAST 77 116 122 130 |73 T4 62
22 Mp | ¥ |75| - |CA RECTUM 81 158 104 98 |90 57
23 L& M |50 + VD 75 .97 108 T8 |68 38 80
24 wWa | M |21| - |NEUROSIS 74 140 178 135 |67 T2 90
25 sp | ® |24] - |GB DISEASE |64 147 150 226 |64 81
”6 PR | F |61] - |[cA LUNG 88 215 |98 102
27 LB | ¥ |59| - JADENO-CA 78 148 201 226 |71 82
28 vo | ¥ |78] - [GB DISEASE 106 184 208 128 |83 77
29 E8 | M |65] - [£A COLON 80 126 1066 132 |76 69
30 WN | ¥ |62] - kA RECTUM 78 136 |75 76
31 ¢crR | ¥ |84]| - ka sinus 85 180 279 290 101 90
32 EF | F |73]| - RSHD 130 372 420 474 133 .98
33 19 | F 72| - ILROTH II |70 110 185 230 |84 73
34 LK | P |74] - LA CECUM 132 191 245 248 |73 60
35 RS | M J22] - EPILEPSY 72 110 112 80 173 79

Table I represents a compllatlon of
patients in the current investigatlon.

30 and 60 minutes are expressed as per cent of the pretest

value,

Abbreviation key:

ASHD=arteriosclerotic heart disease

data taken from 35
IVTT values for

HCVD=hypertensive cardiovascular disease
CA =carcinoma
MI =myocardial infarction
CVD =cerebral vascular disease
PVD =peripheral vascular disease
GB =gall bladder
CHF =Congestive heart fallure
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caution., Although transitory mild hypoglycemia did occur,
more severe manifestations were rather rare, Some
complained of hunger and weakness during the test, but
nervousness, perspiration and trembling were uncommon.
These symptoms were observed only in nondliabetlcs since
the blood glucose levels in dlabetics seldom reach the
hypoglycemic range. In any event, the possible deleteri-
ous effects of lowered blood sugar were circumvented by
the ingestion of a glass of frult Julce immediately after
the ihirty (or sixty) minute specimen was obtained. 1In
addition, the subjects were cautioned about skipping any
meals for the remainder of the day.

This diagnostic procedure was not performed on
patients known to have hepatic dysfunction or on a
regimen requiring the use of salicylates.33 The injection
of tolbutamide occaslonally resulted in a transient
burning sensation along the course of the vein, attributed
to venospasm, which occasionally radlated to the shoulder,
Sueh episodes were rare and considered insignificant.
Side reactions similar to those described above have also

been encountered by Inger35 and Kaplan.18

CLINICAL DATA

Table 2 represents a modified version of Unger's

criteria used in the present study for the interpretation






of the IVTT; the results are simply expressed as the
percentage of change from the pretest level.’® As can
be readlly seen, the vast majority of nondiabetics
exhiblit a prompt fall twenty minutes after inj}ection
to a level of 75 per cent or less. A corresponding
determination in dlabetics remains at 90 per cent or
greater., The probabllity of diabetes 1s 90 per cent
in the 85-89 per cent range, 50 per cent in the 80-84
per cent range and only 20 per cent in the 75-79 per
cent range. A thirty minute specimen 1s also dlagnostic
if the glucose concentration 1s 76 per cent or greater;
however, a value below 75 per cent at this time period
1s not significant in ruling-out diabetes.35 As stated
earlier, only thirty minute specimens were drawn in this
study. Whitehouse and Lowrie feel that the wilde range
of values at twentiy minutes in nondlabetlics vitiates this
determination--even though 80 per cent of all diabetics
will not demonstrate a 20 per cent decrease from fasting
levels at thils time.43

Figure 2 demonstrates the mean normal and diabetilc
responses during the IVTT 1in this particular seriles,
Normal and diabetic patients exhiblt distinctly differ-
ent responses thirty minutes after injection. By this

time the mean value in the nondiabetic group had decreased

16
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Figure 2, Comparason of normal and diabetic IVTT
responses at thirty minutes; the results are ex-
pressed as the percentage of the pretest level.
One standard deviation is drawn for each mean
response,
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33 per cent; the range in this same group was from 76

to 38 per cent. The standard deviation calculated to’

be 9.6. Thus, in this study, at least two-thirds of

all nondiabetic values can be shown to fall below 80

per cent of the pretest level at thirty minutes. The
diabetic group, on the other hand, demonstrated a mean
descent to only 89 per cent during the same time interval.
Individual values ranged from 105 to 77 per cent with

the standard deviation of 9.6.

SIGNIFICANCE OF 20, 30, AND 60 MINUTE VALUES

Whitehouse and Lowrie43

state that a 20 per cent

drop in the blood glucose at thirty minutes following

the injection of tolbutamide will maximally separate

those patients with diabetes from the normal group.

Vol140 and Unger37T also believed that the greatest
separation occurred at twenty and thirty minutes and

were more specific., Voll regarded the thirty minute
value as belng most significant in differentlating from
the diabetic and nondlabetic state., He reported that a
drop of less than 25 per cent of the pretest level consti-
tuted a diabetic response. In addition, this investigator
casa)q/éome doubt on the necessity of the twenty minute

specimen because he found that none of his subjects

showed a diabetic response at thirty minutes and a

18



nondiabetic result at the twenty minute determination.
The converse was apparently also true, as in no case did
a normal thirty minute value coincide with a diabetilc
tvwenty minute value. When borderline values occurred,
for example, a 15-19 per cent drop at twenty minutes, a
normal response required a 25 per cent fall of the fasting
blood sugar at thirty minutes. Unger and Madison39 fully
expected a "zone of overlap"” to exist between diabetic and
nondiabetic responses, Strict adherence to recommended
criteria could lead to dlagnostic errors, but they
assumed that these misinterpretations could be minimized
by evaluating the values in terms of probability of
dlabetes~-as discussed earlier,

Unger and Madison’> stated that the thirty minute
specimen appears to be dlagnostically more specific as
99 per cent of all nondlabetics are below 77 per cent of
the pretest level by this time; this sample 1s too
insensitive to be of value in exclusion of diabetes
since approximately 15 per cent of mild diabetics will
have also reached this point, The present study confirms
this observation; at 2.6 standard deviations from the
dliabetlic mean, it can be shown that 13 per cent of the
diabetic population will have a calculated response below

7T per cent, Thus the blood glucose level at thirty

19



minutes 1s more specific, but less sensitive than the
twenty minute specimen. Only the diabetic zone is of
any importance since negative values have little signifi-
cance, This finding has led Unger to regard the thirty
minute determination as being of value only when it is
abnormal in that it gives added significance to an
elevated twenty minute specimen.39

Zarowitz and E1s% found that the greatest fall in
blood sugar of nondlabetics occurred forty minutes after
the injection of the tolbutamide; the mean percentage
drop was 40 per cent of the fasting level, At sixty
minutes the mean rose to 26 per cent. From this observa-
tion, these investigators concluded that the normal
response to tolbutamide consists of a prompt fall in
the blood sugar within forty minutes of injection and
then later demonstrates an appreciable degree of hypo-
glycemic responsiveness, Those patients with decreased
beta cell function exhibit a delayed response to tolbut-
amide which is characterized by a more gradual fall,
reaching a nadir at sixty minutes or more, and demonstrat-
ing no significant hypoglycemic responsiveness, It is
important to note that the zone of overlap between
normal and elevated values become broader after forty
minutes, and less dlagnostic, as the blood sugar of normal

individuals returns to fasting levels while that of

20



diabetics continues to decline.37 Unger39 also took note
of the high frequency of rebounds in the nondlabetic group,
but regerded the phenomenon as being secondary to a more
rapid decline in blood sugar resulting in counter-
regulatory forces bsing brought into play. In other
words, the rebound effect was attributed to the rate and
extent of drop in blood glucose rather than beta cell
function and therefore is less dlagnostic than twenty

and thirty minute determlnations. However, Unger 1is
ready to advise a prolongation of the IVTT if examina-
tion of the rebound phase provides an unmistakable
inerease in dlagnostic acuity. Recant,27 in addition,
finds 1t of value to carry,out the IVTT for ninety
minutes because she feels that valuable diagnostic
features in the shape of the curve are missed with the
thirty minute test currently advocated.

The hypoglycemic responsiveness observed in non-
diabetic subjects was not as readlly apparent in this
current investigation. Probably the over-all age of the
patients in this series had a significant effect on the
general response to the sulfonylurea. As presented in
figure 3, the degree of response to the tolbutamide was
roughly proportional to the severity of the metabolilc
disorder, i.e., the more severe the dlabetes, as evidenced

by fasting hyperglycemia, the more diminished and delayed

21
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Flgure 3. Comparason of normal and diabetic
IVTT responses at thirty minutes; the results
are expressed as milligrams of glucose per 100
c.c., of whole blood., Also correlated are dla-

betic responses with fasting normoglycemia and
hyperglycemia,
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was the response of the test. More slgnificant 1s the
fact that the values of those diabetics with fasting
normoglycemia appear to parallel the curve found in
overt dlabetes, If the IVTT can differentiate the dla-
betic without fasting hyperglycemia from the nondlabetic,
thlis procedure may become particularly useful in verify-
ing borderline oral glucose tolerance results since the
dliagnosis would be more certalin 1f thls adjunctive test
were also abnormal.

Unger and Madison35 find 1t tempting to attribute
the striking similarity of the normal tolbutamide response
curve to the rapld release of insulin stored in the beta
cells, Pfeiffer24 states that the prompt and significant
fall of glucose in the nondlabetic group after the adminis-
tration of tolbutamide 1s assoclated with a marked increase
in "insulin-like activity” in the peripheral blood. This
finding 1s taken as indicative of functlionally active
islet cell tilssue., If such a generalization 1s true, the
more gradual decline in blood sugar in both latent and
overt dlabetics might be ascribed to a diminlshed release
of insulin from the pancreatic beta cells due to a
deficlency of stored insulln or a slower rate of release.8
Fajansll.and Hasselblatt}5 however, would probably include
extrapancreatic factors in the serum and at the cellular
level to attribute for at least part of the decreased

responsiveness to this drug.
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Table 5 compares the results of the intravenous
tolbutamide test with a breakdown of the glucose toler-
ance test into subdivisions ranging from positive (groups
I-IV) to probable (group V) and nondiagnostic (groups VI
and VII) for diabetes. As indicated, only 50 .per cent
of the tolbutamide tests were positive for the first four
classes of glucose tolerance curves; 40 per cent of the
tolbutamide tests were positive when the standard oral
glucose level fell to the probable diabetic or nondiagnos-
tic zone., Kaplan18 observed that one-third of his patients
with fasting normoglycemia, but an abnormal OGTT and no
known cause for a derangement in carbohydrate metabolism
had a normal IVTT. More than half of his patients with
varying conditions which may affect carbohydrate metabo-
lism (advanced age, obesity, pregnancy, liver disease,
steroid treatment and thyrotoxicosis) had a normal reac-
tivity to tolbutamide in the presence of ah altered glucose
tolerance. Therefore, he concluded that the IVTT possesses,
in addition to "adequate sensitivity" for the diagnosis
of diabetes, an important specificity for this disease
in comparason to glucose-loading techniques.

Fajan921 1s among those who express some skepticism
to the variable response of the IVTT in patients with
normal fasting blood sugar, but an abnormal OGTT. He has

performed studies comparing the sensitivity of the IVTT
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