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Twenty-nine pationts working in » chemical
factory engaged in the manufacture of 2.4-
dichlorophenol {2,4-D) and 2.4,5-trichlorophendl
{2,4,5-T) exhibiting featurss of chloracns ware
studied for the pretence of porphyria cutanes
tarda. In 11 cases urinary ureporphyring were
elevated. :

Two of thess patients who showed evidence

;7 of acquired porphyria with chloracne were

7

hospitalized. The features of chloracne a5 well
o5 the clinical and laboratory features of
acquired porphyria heve been discussed.
There appeared to be an sticlogic but not
quantitative relationship betwesn the chlor.
acne in workers engaged in tha manufacture
of 2,4.0 and 24,5.T and porphyria cutanaa
tarda of the acquired type. It is_ our fesling
that asither the finished chemicals_or some
intermadiate are ¢espontible for both diseases.

“Since” Waldenstrom  first implied that
Pogphyria cutanea tarda might be acquired, a
growing number of chemicais have heen im-
plicated in the pathngenesis ni this disease.
These chemicals have included alkohal, seda-
tives, fungicides, ete."!5 While treating a
severe outbreak of chloracne in a factory
which manufaciures 2,4-D and 245-T, a
number of workers were noted to have hypet-
" From the Departments of Dermatalogy and Med-
icine, Newaric Beth israei Hospital.

Chief of Dermatology, Newark Reth Israci Hose
pital (Dr. Dleibergy ; Senior Resident Pluysician in
Mcdicine Newark Beth Israel Hospiral (Dr. Wal-
len) 3 Assistant in Dermaicioqy, Newark Beta Iy
rael Hospital (Dr. Brodkin); Director of Medical

" Education and Consultant in Medicine, Newark

Beth Israel Hospital (Dr, Apgletaam).
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pigmentation, hirsutism, fragility ¢ f the skin
and vesiculobullous eruptions or exposed
areas of skin, together with atancous fiud-
ings of chloracne. Investigation revealed evi-
dence of porphyria cutanea tarda of varying
degrees of severity in 11 out of 29 workers
investigated. Porphyria cutar.ea tarda_has
never before been dJescribed as. related to
chloracne, nor has it been ascribed to in-
dustnial exposure in the United States. This
outbreak is therefore of interest in adding
more evidence to the growing concept that
porphyria cutanea tarda may be an acquired
disease occurring after various insults ta the
liver. Three cases were studied in detail.

- Report of Cases

Casr Li—A 48-year-ald white male who was cme-
ployed at the factory for three years as a cliemical
operator. His work brought him into irtimate cone
tact with the suspected chemicals, His rast history
incloded two attacks of biiiary coliz prior to 1953,
He was never a heavy user of alcohol, \ diagpnsis

of cholecystitis  had heen__made—-am. - a—choles————

€ystectomy was performed early o 1753, After
thit he came to work at the factry in question.
In 1936 he beran 10 notice some darbening of his
skin ‘and suffered right upper qualrant pain. A
hagnncis of common duct obstr tiom wat made,
anl shis atient was operated on a pir. in January
of 1956 An unsuccessful attemp. wis made 1
orohe the common duct, and no furthes operative
procedure was dore. During the p »loperative
course, this man received 2 gm of barbs urates. The
patient srated that his utine had trmes “the color
of Coca-Cola™ at least one year prise 1 the second
oreration.  That spring, an eruptica o bullae ape
prared on the face, eary, and hand . Trre lesions
mukprodmcdémubyammt-themw
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Fig |.=~Cruced hudlae and atrophic scars on the dorsal surface of the hamda
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‘v presmire. In addition to the vesicular crupiiom,
the paticnt noted progressive darkening of his shin
and marked hirsutism, especially over the temples.

_ Tnspection of the urine revealed a Coca-ola coiora=
tion and, whder the Wood's light, a brifliant red

fluorescence. The enact laboratory data on this ra-
tient are no longer available except {or the presence
of nuantitatively markedly increased excretion of
urinary porphyrins including uroporphyrins, copro«
porphyring, and porphobilincgen. ,

This man is now alive and well and apparcotly
is suifering minimal if any symgtoms of porphyria
cutanea tarda. His presen: job does nat entail the
nse of any chemicals. He has failed to present hime
self for further testing.

Case 2—This is a 60-year-old white male who

has been employed in the factory for sev.n ycars
as 3 welder. Tn the course of his work, which cone
sivtal of welding tanks and pipes, he was broagint
into frequent and prolonged coatact with clemials
He was admitted to the Newark Beth Tseiel :los-
pital for investigation. He stated that three months
prior t0 admission, he had noted an increasd dark-
ening of the skin, thickening of the eyebruws, and
a aarkening and redéening of his urine. His fa nily
history and his past medical history were unceveal-
ing, except for moderately heavy alcohol intake for
some years.

Physical examination revealed mumerous crmes
dones and amall epidermoid cysts and furundes of
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:: v ) Fig 2 (Case J).~1llustrates hirsutism of the eyes
: Iids and latersl surface ef (ve forchead.
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the face, chest, ird shouiders. There wmas intense

.. grayish-brown b nerpigmentation with a purplish

tint ow the exposid surfaces ol the face, neck, chest,
and hands and moderate hypertrichosis oi the tem-
pies. The saalp hair showed a lusterless, dull silver
color change. The liver edge was palpable about 3
cm below the right costal margin and was smooth
amnd nomtender. The remainder of the physical ex-
anunation wasg within naemai limits, A ¢asual urine
specinien reveales a sliong 163 color with a deep
Nonrescence, redi ol under the Wood's light.
Laboratory s:udies revealed increased uginzry
uroporphyrin, ¢oproporphyrin, and urobilinogen
cexcretson. There was no demonstrable porpho-
bilinogen. The feces showed increased uro-
porphyring and coproporphyrins.  All porphyrin
detenminations were qualitative and dane by the
Watson-Schwartz method. Other significant find-
ings included an eicvated serum glutamic oxale-
acetic transaminase ranging between 41 amd S1
units on five different days. Serum glutamie pyruvie
transaminase on corresponding days ranged between.
53 and 64 uruts. The suliobromophthalein retention
was 6% in 30 minutes. The erythrocyte sedimentae
tica rate (Westergren) was 724 oom in the finst
hour All other studics, which included ccanplete
blood count, bieceding and clotting time, urimalysis,
giocose tolerance test scrum hhrubm. bloocd urea
itrogen, total pr %, albe

Loahaal

$ ratio,

393

scrum cholesterol, afhaline pliospi atase, cephalin
flocculation, and thymol turbidity, scrom clectroe
lytes, and CO» combining power, as v-¢ll as scrologi=
cal tests for syphilis were all within pormal limite
Electrocardiograms and chest x-rays were normol.
A liver biopsy was performed and the specimen
immersed in isolonic saline. It duoresced. intonsely
under the Wood's light. The red pigment diffused
cut into the saline, so that the crure tube fluoe
rescad The microscopic ex~— =aticn of the liver
specimen revsaled parcnchymal crll regereration
and bemofuscin deposition. A s Loopsy {rom
clinically hyperpigmented postauricuiae <kin showed
a noanat cprlermis except for the dermorpiicemal
Lorder, where there was a striking deposition af
brown granular pignent. In addition, there was
mild inflteate of small round cells in the dermin
No schaccous glands were visible in the scctions.
Shoctly after discharge from the hospatal in June,
1963, the patient was treated for a cheonic trichoe
phytosis of the feet with griscofulvin 0.5 gm twice
daily. About {four dayt after the ons:t of this treate
ment, 3 scvere vesiculobullous eruptic 3 on the dorsal
surface of the hands appeared Toe griscofulvin
was stopped, but the eruption progressed for ane
other two weeks. Healing time was ery prolonged,
and at present, residual atrophic saarning is wisible
on both hands (Fig 1). In the scars occasiomal
milia arc seen.

Swmmwary of Date fow 25 Workews Whase Urine Was Teticd for Porphyring
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Tz 3.--Comparison of structural formulae of
weerd killee manulactured ami fungicide res'pons:ble
for acquired porphivria .cutanea tarda. Note the
sinilarcs.

Case 3.—~This is a 48-ycar-old white mate em-
ployed at the factory for cight years mixing batches
of chemicals. During the past two years, he had
develrped hyperpigmentation of the exposed skin
of the facc amd hands. There was markal hirsutism
which imolved the temples. The dull silvery tint
of the hair was visible. He stated that in the past
he had had cpisodes of Dlistering of the exposed
ski. }le also had noticed that his urine was dark
on voiding. His family history was noncontribu-
tory. ‘The physical examination revealed an intense
hyperpigmentation of the face, neck, and hamls.
There was severe hirsutism involving the erelids,
cycbrows, and lateral aspects of the forshead (Fig
2). Comedones and small epidermond cysts were
very prominent, and thers were numerous furuncies
scatteredd over the entire body, The remainder of
the physical examination was within normal limits
except for prolapsed hemorshoids The following
laboratory studies were within normal limits: coms
plete blood cell count, urinalysis, biceding and clot-
ting time, prothrombin time, blood glucose tolerance
test, urea mitrogon, cholesterol, bilirubin, allcaline
phosphatase, total peotein and albumin-globulin ra-
tio, cephalin flocculation, thymol turbidity, serom
electrolytes inchuling sodium, potassium, chlorides,
CO. combining puwer, cakium, and phorphorus.
The serum glutamic oxaloacetic transamwnase os
five successive days ranged between 39 and 56 onits
w..ile the wrum glutamic pyruvic transanunase on
corres~onding days ranged between 47 and 72 wnits
The suifobromophthalein retention was 8% in X0
rirutes. The clectrocardiogram -was normal. The
chest x-ray revealed a3 diffuse nodular infiltration
of bouh jungs due 1o pretmOConiosis. < his was con-
st wnth the patient’s histocy of having worked
3 mimber of years as 3 coal mince. The plain Alm
WL "t 3%wen way negative. The urine revealed
sserava Watonixiovartz test. The urine failed
% duxecme woder te Weod's fight The srytigs

e D . s e

RPN

TS £3t17371

- ARCIIIES OF DERMATOLYGY

Ot salimentation rate (\Westergren) wos 2+ mm
in the Arst hour.

A liver biopsy was performed and the specineen
immcersed in saline Under the Woed's light the
specimen and saline in which it was immersed (oo~
resced faintly. On microscopic examimation, the
liver biopay showed evidence of liver cell regeneras
ticn amd hemofuscin deposition. A skin bty
snrncd drown griculde pamentation at the “isal
margn of the cpidermis. There was'a miid chrome
infainmatory infitrate scattered through the der- .
mis. No scbaceous glands were visibie in the
scetions.

Since this man's chloracne has been so sewere, he
had been remnoved from contact with chemicals two
years prior to his admission to the hospital. This

probably was responsible for the failure to prove .

qualitative chemical cvidence of porphyring in the
urine [t also may indicate that acquired porphyria
cutanca tanda is reversible

Screening Tests

Twenty-six additional men working at tins civem-
ieal factory were studicd on an ambulatory basis.
In addition to routine urinalysis, cach urine speci-
men was tosted for uroporphyrin by the Wat-on-
Schwartz method. Eight cut of the 26 manifested
significanily increased excretion of urimary uros
porphyring by the \Wateon-Schwartz method. Il
the three cascs described in the case reports abave
are alded, this is a total of 1l cases of porphyria
cutanea tarda of vary'ng degrees of scverity out
cf 29 patients tested, or 37-+% (Table).

Comment

Hyperpigmentation in these workers was
limited to the sun-exposed areas of the head,
neck, and hands. It was more frequently ob-
served in the Negra patients involved. The
degree of hyperpigmentation was rouglly
proportional to the severity of the chloracae.
The hyperpigmentation varies {rom mi'd r.d-

"ness in extremely fair individuals to dark

gray intense dusky bronzing of the skin. The
depree of hirsutism was also proportienal to
the severity of the chloracne. This teo was
quite variable in degree but always involved
the temples between the lateral half of ihe
eyebrow and the temporal hair of the scip.
The hirsutism in a few cases, notably case 3,
extenided beyond this and involved beth the
upper and lower eyelids. The hair was of
approimately the ame texture and censay

a1 that of the cysbrows,

VPoi 19, Jone, 2354
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The occupatio.al nvironment of these mea
coasists 6f a group of basic chemnicals. in-
cluding acetic acid. phenol, monochloracet.c
acid and sodium hydroxide, plus the finished
prosiucts 2,4-D and 2,4,3-T as well as many

.unknown interimediary products. Itis known

that ene of the intermediaries is a highly
volatile chlorinated phenolic ether which con-
tzins six chlorine atoms. This particwiar com-
round, becance of its velatility, is <trongly
susnected nf hang a possible causal ageat.
Parphyria has been deseribed in inziy 2ases
as a result of ingestion af hexachlor-
benzene, 33 chemically a closely related com-
pound (Fig 3). This would lend support to
the concept that porphyria cutanea tarmla is
aot necessarily genctically produced, unless
the genctic defect is an extremely common
one. .

An analysis of the table of the 26 surveyed

workers {Table 4) reveals: the severity of

chioracne does not usually correspond to the
degree of exposure to chericals (patients 1,
8. 11, 12 or patients 2, 3, §, 10, 12, 13, 16),
The severity of _.ophyria does not usually
carresport 10 the degree of chemical ex-
nneeers [ patients 7, 20, 28, 26 or patients 2, 3,
4, 10, 12, 13, 16). The severity of chloracne
does nnt usually correspond to the presence
of porphyria (patients 1, 4, 8, 11, or pa-
tients §, 20, 25, 26). Therefore it v.ould
appear that there is some individual suscepti-
bility to these diseases. [t has been chserved
in general that: (1) Patients with adclescent

. acne tend to get worse chioracne: (2)

Possibly previcus liver damage (alcoiwolism,
etc) predisposes to porphyria. Also there
must be in these cases some etiologic relation-
ship between chloracne and porphyria since a
reiatively large number of both diseases be-
gan to appear and have persisted at the same
time.

On the basis of the elevated transaminase
levels and the histological signs of liver cell
regeneration in the liver biopsies, it may be
assumed that the basis of the disturbed

Bleiderg et ol

-
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porphyrin metabolisia is a v a1 stoxic eifec
of one or more of the chemics:s iz this factory
environment. The synergist ¢ roies of other
known liver toxins such as alohol and

barbiturates, or griseofulvin (! case), canant.

be overlooked. .

We would like to express appreciation for the
belp oifered by Dr. Domald J. Birmengham of the
division of Industrial Dermatology of the US Pub-
tic Health Service, to Dr. Marems X 7, and to Dr,
Noeman Olivier.

Jacob Bleiberg, MD, 0 Union Ase, Irvington,
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