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INTRGDUCTION

Although clinical diagnosis and evaluation of rheumatic
activity based on Jones'l criteria have been greatly aided by
such non-specific tests as antistreptolysin-Q 2, antihyaluroni-
daseB, and C-reactive protoinh35 determinations, there is
still needed a single, specific test for rheumatic tevar.6

In 1941 a substance was developed by Gross and Merz! which
was found to cause a local vasodilitation of deep tissues with
production of an effective hyperemia and relief of pain in
the treatment of muscular rheumatism.S:9 4 5% water miscible
cream of the new rubefacient, tetrahydrofurfuryl ester of
nicotinic acid, Trafuril®, was found by Nassim and BarmerlO
to give a cutaneous hyperemic and/or edamatous reaction when
applied to the skin of normal subjects but failed to do so in

five patients with active rheumatoid arthritis, The chemical
formula of Trafuril is:
CH2~~CH2
C00-CHp=CHy CHyp
\N 0

This led Streitfeld and Saslawlt to test the effect of

inunction with Trafuwril on 337 children with and without

* Kindly supplied by Ciba Pharmaceutical Products Inc.,
Sumit, N.J.



active rheumatic fever. They found positive correlation

between clinical eveluation of rheumatic activity and the type
of skin response observed occurred in 90,5¢ of all the patients
tested. Correlation was lacking in 2.7% and equivocal in 6.8%,

The observations of these two groups seem to indicate
that this cutaneous reaction is of some value in the diagnosis
and evaluation of aetivity in rheumatic fever and rheumatoid
arthritis but not in differentiating these two conditions from
each other,

In an effort to further evalwate Trafuril as a diagnostic
tool and, perhaps, indirectly afford additional clues as to the
etiology of the rheumatic process, it was decided to observe
responses to the ointment in both adults and children with
and without rheumatic activity,

This is a report of our results in 100 subjects.



TABLE I

RESPONSE TO TRAFURIL OF 15 PATIENTS WITH RHEUMATIC FEVER

3
Ini- G E C
tials 8 X §
K.Co 10 F W
M.B. 8 M N

23 days later

H.A.

H.E.

L.R.

L.0.
D.L,
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M.F,
P.L'

D.G.
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NJM.
J.M.

23 M W

N M W

36 F W
30 days later

17
15

bl

23

P

F

W

W

7 F W

# N-dormal

A-Abnormal
D-Doubtful

Clinical
Diagnosis

Active rheumatic fewver
with CHF (Poss. nephro-
tic stage glomerulo-
nephritis)

Active rhewmmatic fever
Active rheumatic fever

Active rheumatic fever

Treatment at Re-

Zime of Test sponset ESR Hbx, ¥WHC .

Digitoxin
Bieillin
Diamox

Aspirin
60 gr/day
"

None

Rheumatic fever suppressed Cortisone

by medication

Active rheumatic fever
Rheumatic heart disease;
factive rheumatic fever:
? SBE

Inactive rheumatic fewver
Inactive rheumatic fever

Inactive rheumatic fever

Inactive rheumatic fever
Inactive rheumatic fewver

Heart disease, possibly
rheumatic fever

Possibly rheumatic fever

Rheumatic heart disease
Portal cirrhosis

Rheumatic heart disease

Myocardial Infarction
Rheumatic heart disease

Cortiscons
Supportive -
no cortisone

None
Nome

Na Salicylate
Penicillin

None
None

None

None

None

Digitaxin

Suppertive

D

16
18
20

10

18

45

15,0

13.2
13.2
14,8
15,2

12,5

15.0
1.8
17.0

13.0
17.0

4e8

12.5

15.2

13.2
13.8

10,950

9,000
9,000
5,600

10,800

14,100
11,500

10,700
11,300
6,700

10,500
5,800
7,200

10,000

7,800

7,@
S,Zw



TABRE II

RESPONSE TO TRAFURIL OF 9 PATIENTS WITH RHEUMATIC ARTHRITIS

R
A S A

Ini- G E C Clinical Treatment at Re- .

tials B I E Diagnosis . Time of Test sponge §SB JNdg, WD, -

Lde 2 M W Acute rheumatoid Aspirin A 19 12,0 8,500
arthritis 10 gr/day

DH. 54 M W Acute rheumatoid Aspirin A _ - -
arthritis 90 gr/day

DsH, 43 F W Acute rheumatoid None D 45 13.2 14,700
arthritis

J.Re 14 M W Acute rheumatoid None N 34 15.0 9,000
arthritis

TKe 19 M W Acute rheumatoid None N 2l 14,0 10,800
arthritis

7 days later Acute rheumatoid Na salicylate A 24 - -
arthritis

AD. 2 F W Acute rheumatoid None A 30 12,5 11,800
arthritis

Jole 61 M W Acute rheumatoid Cortisone N 20 lhh 9,400
arthritis 50 mg/day

A.P. 55 F W Inactive rheumatoid Penicillin N 30 .4 7,800
arthritis
Pleuritis

B.G. 61 M W Emphysema Aspirin N 18 13.6 13,900
Rheumatoid and Osteo- 60 gr/day
arthritis Penicillin

KI









MATERIAL AND METHODS

The study covered 100 adults and children, é months to
85 years of age, including 4 Negroes and 1 American Indian,
They were classified in 3 groups according to clinical diagnosis
of rheumatic fever, rheumatoid arthritis, or non-rheumatics
(Tables I, II, and ¥II). These cases were in the hospital
or out-patient department of the University of Nebraska
Hospital (Omaha, Nebraska).

All tests were psrformed and interpreted by the author
without knowledge of the clinical diagnoses which were made
independently by the clinical staffs of these institutions.

The subjective responses of the patient, body temperature
at time of test, sedimentation rate, hemoglobin, and white
blood count were also recorded.

Technigue: The technique of the test was the same as described
by Streitfeld and Saslaw.ll A small amount of 5% Trafuril
ointment, in a vaseline-lanolin base, was gently rubbed with
35 circular strokes into an area 14 inches in diameter on the
volar aspect of the forearm about an inch abowve the wrist. A
finger cot was used for protection of the physician in perform-
ing the test.

As a control, the ointment base minus the Trafuril was

applied in the same manner as the test ointment, either on the



forearm above the test area or on the corresponding site
the other forearm,
Test Readings: Reatlings were also made in accordance with
the criteria stated by Streitfeld and Saslawll as follows:

The skin under the test ointment and in the surrounding
area (spread zone) was observed for hyperemia and edema at 10,
20 and 30 minutes after application of the Trafuril ointment,
and compared with the control. After a half hour, the oint-
ments were removed by gently wiping repeatedly with alcchol
pledgets, and a final reading made. However; if intense
hyperemia developed before 30 minutes, the ointment was re-
moved at once, and a reading made. This rapid hyperemic
respons® was also noted more commonly in this series in
infants under 2 years of age.

Skin color changss were graded as follows:

O, blanching, without edema

-5 no visible color change

£, barely perceptible hyperemia

# to ££, hyperemia of inereasing intensity

The width of the spread zone reaction also was recorded.

A normal response consisted of the development of hyperemia
within 30 minutes: in the ointment area, £ to /£; and in the
spread zone, - to f#, extending in some cases to 1% inches

beyond the site of application. Edema, with or without



hyperemia, also occurred. Usually, as edema developed,
emia faded, often resulting in blanching.

When hyperemia was barely perceptible (£) in the oint-
ment zone and ¥ to #£ in the spread zone extending more than
# inch without edema, this response was considered normal.

A response was abnarmal if blanching or failure of the skin
to become hyperemic at the ointment site occurred without edema
by the end of the 30-minute period. Occasionally, a barely
perceptible (£) erythema developed at 10 minutes, fading

out completely by the end of the 30-minute test peried. When
hyperemia occurred in the spread zone, it was found to extend no
more than $ inch beyond the ointment area when barely perceptible
(£), or 1/8 inch when of # intemsity.

Doubtful responses were recorded when there was no edema but
a £ hyperemia persisted in the ointment zone with a
-~ to £ hyperemia of no more than 1/8 inch in the spread zone,

Thess also had no subjective sensation.

Daylight was found to be best for reading the responses, In
Negroes, particularly, the interpretation often could be made
only by carefully camparing the test with the control area after

removal of the ointments at the end of 30 minutes,



TAHLE IV

CORRELATION OF SKIN RESPONSE WITH PRESENCZ OR ABSENCE OF RHEUMATIC ACTIVITY,
BASED ON THE PRAMISE THAT ASNCRMAL RESPONSE SIGNIFIES RHEUMATIC ACTIVITY

Skin Positive Failures of Equivocal
No. Response Correlation Correlation Correlation
Rheumatic Status Cases Observed No, £__ Ko, X No, )4
Active¥ 10 Abnormal 5%% 50% - - - -
Normal - - 3 30% - -
Doubtful = - - - 2 20%
Inactive or 85 Abnormal - - A LT - -
Non-Rheumatic Normal 79 9R,.9% - - - -
Doubtful - - - - 2 2.4%
Active Suppressed 3 Normal 3 100% - = - =
by Cortisone Abnormal - - - = = =
Activity 2 Normal - - - - 1 50%
Indeterminate Abnormal - - - - 1 50%
Totals 100 87 87% 7 7% 6 6%

# Including 3 rheumatic fever and 7 rheumatoid arthritis.
%% Ineluding 1 which gave a typical response earlier



RESULTS

As shown in Tables I, II, and III, there was no corre-
lation of sedimentation rate, hemoglobin, or leukocyte count
with the type of response to Trafuril. Only four patients had
oral temperatures of over 1000 F, Of these there were three
normal responses and one abtnormal response; no conclusion as to

effect of temperature on the test could be reached.

Subjectively, a few of the patients experienced mild itching
and/or a feeling of warmth at the site of application,

Tables I, II, and III list the diagnoses of the 100
patients with their responses to Trafuril. Table IV is a summary
of skin responses correlated with the presence or absence of
rheumatic activity, based on the premise that rheumatic acti-
vity as determined hy Trafuril did not differentiate between
rheumatic fever and rheumatoid arthritis, and, therefore,
these two diseases were considered together. It was also
assumed that active rheumatics suppressed by cortisone at the
time of testing resulted in a normal response.

On this basis, Table IV shows a positive correlation
in 50% of the active rheumatics, 92.9% of the inactive or
non-rheumatics, and 87% of the total series., In these patients,
the observed skin response conformed to the presence or ab-

sence of rheumatic aectivity. Three (100%) of the patients



in the active group on cortisone therapy gave a positive
correlation; i.e,, a normal reaction,

Equivocal results were obtained in 6 (6%) of tha total.
In these patients, the objective evidence of 2 was insufficient
to permit a definite estimate of their rheumatic activity
and consequently no conclusion couldbe drawn as to the sig-
nificance of their skin response. In 4 others the skin test
was "doubtful" and, therefore, no conclusion as to its sig-
nificance could be made,

There was no cerrelation between the response to skin
test and the clinical estimate of rheumatic activity in 3
(30%) of the active group and 7(7%) of the entire group of
patients.

DISCUSSION

The high correlation between the presence or absence of
active rheumatic disease and the type of skin response observed
in this series of patients appears to corroborate the earlier
reports of Nassim and anrxo:.']‘(J and Streitfeld and Saslaw.,lt
It also concurs with observations of the latter authors that
the response does not differentiate rheumatic fever from
rheumatoid arthritis. This coincides with the theory that
these two diseases are basically similar, if not the same.]"?2

All patients receiving cortisone at the time of testing

were found, as was anticipated, to give normal reactions



regardless of rheumatic activity. It is unfortunate that one
patient with a diagnosis of "diffuse collagen disease" was
not tested when not receiving cortisone as an abnormal re-
sponse might be expected if these processes are all inter-
related. One patient with a diagnosis of active rheumatic
fever gave a normal response while on cortisone therapy but
L weeks later after cortiscne was discontinwed her response
remained normal, However, clinical diagnosis at that time
was rheumatic heart disease, active rheumatic fever in
question and possible subacute bacterial endocarditis, This
same patient on repeat testing had a delayed extensive
hyperemic response, as observed by Nassim and Barmrlo ’
20-30 minutes after ointment had been removed and read as
normal,

This change in response to normal did not occur in patients
with active diagnosis receiving aspirin, One active rheu-
matic fever patient received 60 gr. daily over a perioed of
23 days and response remained abnormal. One rheumatoid
patient developed an abrnormal response while on sodium salicylate
7 days after first test when he had been questionably active.
Two other rheumatoids had been receiving 10 gr. and 90 gr,

daily over a long pertod and gave abnormal responses.

A8 was noted in 3 cases of Streitfeld and Sasla.wn the

abnormal response observed in rheumatic patients was also ob-



tained in 1 case of tonsillitis from wham beta-hymolytic
streptocoeci were isolated on the day of testing. Five days
later, after receiving penicillin therapy, the patient was
clinically well and had reverted to a normal skin response.
One patient, an American Imdian, with severe streptococcal
pyoderma also gave an abnormal response but, unfortunately,
no culture was reported,

Five congenital hearts, one case of glomerulonephritis
and 2 cases of erythema multiforms gave normal responses.

At the present time there is no explanation for the abnormal
responses in a 12 year old girl wiith ulcerative colitis and a
woman with hypertension and cholelithiasis,

Unfortunately only a small number of active rheumatics
were available for this series and many additional subjects
will need to be studied before final evaluation of the value
of Trafuril as a screening test for active rheumatic disease
can be made,

It is not known whether the dilator effect of Trafuril
is direct or due to the release of a dilator substance.8
It is not a histamine reaction according to Stark—MittolholurB
or acetylcholine effect accerding to studies of Gross and Merz, 1t
There is indication that a response similar to those produced

by Trafuril: may be shown by other compounds of nicetinic acid.lo



Any one or any combination of the following theories as to
the mechanism of this reaction may prove to be an important
part of the basic alterations in rheumatic disease:

1. Altered capillary resistance in patients with rheumatic
activity has been noted by Brown and Wassonl® and others,

2. Disturbances in normal nicotinic acid metabolism
may occur., Nicotinic acid is an essential part of coenzymes
I (DPN) and II (TPN) which are concerned with cellular respira-
tion and carbohydrate metabolism. Altered carbohydrate meta-
bolism in rheumatic fever and rhewmatic arthritis has been
suggested by several workers; for example, Haydu;6 has shown
clinical improvement of rhemmatic arthritic cases receiving
insulin, Shetlarl! nas observed serum polysaccharide eleva-
tion during rheumatic activity and, incidentally, a decrease
of this component when patients were under cortisone therapy.
Heparin, a sulphated polysaccharide, is known to be inactivated
by the blood of rheumatic fever patients (Abrahams, Qlynn, and
Ioowi).le They suggest that there is an impairment of other
properties of heparim, such as inhibition of hyaluronidase
and streptococcal ribonuclease, and a strong affinity for
complement. Byuntonnl9 has noted in active rheumatic fever
a delayed restitutian of palysaccharide following enzymatic
breakdown in vivo. These alterations await further clarifi-

cation,

-15 -



3. Disturbances in hyaluronic acid metabolism are
suggested which may cause either an increased barrier to drug
absorption or an inereased diffusion of the drug and its
products. McyCrzO , Kahn and Goldiﬁingﬁ', and Wtoulg have
suggested disorders in these processes. It is of interest
that hyaluronic acid is an important constituent of connective
tissue, the seat of the rheumatic processes. Of correlative
interest is the fact that hemolytic streptecec¢ci produce
hyaluronic acid and hyalnranidanzz; and that cortisone and
ACTH have been demonstrated to neutralize the spreading action
of hyaluronidase in tissue (Gregg and Gregg) =23

The present study may provide direction for further inves-
tigation into the etiology of these diseases as well as indica-
ting a possible screening test for the determination of rheu-
matic and rheumatoid activity.

SUMMARY

1. The effect of cutaneous application of an ointment
containing 5% tetrahydrofurfuryl ester of nicotinic acid
(Trafuril)} was studied in 100 adults and children. The c¢li-
nical evaluation of each subject and the skin test were per-
formed indepsndently.

2. It was found that 92.9% of 85 subjects who were nor-
mal, inactive or non-rheumatic, and all patients on cortisone

therapy, regardless of rheumatic activity resporded by localized



cutaneous hyperemia and/oredema {normal reaction).

3. Five of 10 patients with active rheumatic fever or
rheumatoid arthritis failed to show a normal response. Their
response (abnormal) consisted of either blanching, failure
to react, or barely perceptible hyperemia.,

4. Positive correlation between clinical evaluation of
rheumatic and rheumatoid activity and the type of skin response
observed occurred in 87% of all the patients tested. Corre-
lation was lacking in 7% and equivecal in 6%.

5. The abnormal response to Trafuril was also observed

in streptococcal tonsillitis and pyoderma as well as in rheu-
matic activity.

6. This reaction may be useful as a screening device
for rheumatic and rheumatoid activity, and may be of assis-
tance in determining the etiology of these diseases,

7. Although this study was limited to a small number of
active rheumatic subjects, it is felt that the findings con-
cur with those of previous investigators and that further

investigation of this reaction is warranted.

The author wishes to express thanks and sincere apprecia-
tion for the cooperation and encouragement of Dr. Robart L,
Grissom, University of Nebraska Hospital, Omgha, Nebraska;

Dr. Carol R. Angle, Childrens' Memorial Hospital, Cmaha, Nebraska;

and the medical and nursing staffs of these institutions,
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