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Abstracr. Transfer factor (TF) was gi,en 10 intensify thc ccll­

mediated immunc reactions in an atop,c patient with gener• 

alized vaccinia. The patient showed marked reactivity of 

periphcral blood lymphocytes 10 stimulation with phyto• 
haemagglutinin and pokc\\ccd mitogen, hut also in non­

stimulatcd culturcs. Ho"c,er, later te,ts with mitogen 

stimulation of lymphocytes indicated a defectivc cellular 

defence mechanism. The addition or autologous plasma 10 

lymphocyte cuhures depressed the reacti, ity or PHA­

s1imulation considcrably. lnitially. the patient also sho\\ed 

a normal T-lymphocyte count in pcriphcral blood. but 

six months after her vaccinia, extremcly high serum lgE 

levels and a decreased percentage of T-l)mphocytes was 

observed. Although an evaluation of the clinical effecl or 

transfer factor injcction is difficult. it should be noted that 
the patient"s tcmperature immediatcly ren to normal, and 

her general health impro,cd follow111g 1reatme111. 
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Recent investigations have shown that reaginic 

antibodies are confined to the lgE immunoglobulins 

(4, 6, 7). An incrcase of serum JgE has been found in 

allergic asthma (5), hayfcver (I) and lately in atopic 

dermatitis (9, 13). Similar findings have also been 

made by us (2). Whilst studying this matter, wc 

registered our highest serum lgE value in a 14-year­

old girl, who had been hospitalized for generalized 

vaccinia 2 months previously. She also had symptoms 

of atopic dermatitis. The clinical appearance of our 

patient, when she was hospitalized for vaccinia, 

gave us a strong indication of a defect in her cell­

mediated immune response against vaccinia virus. 

Furthermore, this conclusion was supported by 

recent observations made by Gottlieb & Hanifin 

(3), who found a decrcase in the number of T­
lymphocytes in peripheral blood in patients who had 

increased serum JgE levels. 

Because of her severe vaccinia it was decided 10 

treat this patient immediately with transfer factor 

(TF) before further invcstigations could be done. The 

present report presents our cxperience with the 

case, together with laboratory findings on T-lympho­

cytcs and fgE-levels. 

CASE REPORT 

Our patient was a 14-year-old girl "ith a well-known pre­

dispo,ition 10 atopic dermatitis and asthma. She had always 

had dry skin and, periodically, dermatitis. She was vaccinatcd 

against smallpox at the age or six and developcd in conncc­
tion with this a minor outbrealc or vaccinia. Jn October 1973 

the pa1i:111's sister was vacciaated against smallpox. On 
November 3rd thc patient developcd blisters on her face, 
neck and upper part of the trunk. We lirst saw the patient 
in our departmcnt wben she \\3S in the ,e,icular stage of 

vaccinia. Her race was grossly ocdematous and 101ally 
covered with ycllowish encrustation. which rrnr1ly clnscd 
her nose and mouth ( Fig. I). On hcr neclc and upper part of 

her trunk there "cre numerous ,esico-papules with typical 

umbilication. Scattered elements of similar character wcre 

observcd at hcr lcfl wrist. The patient had a tcmperaturc of 

40°C. and her general heahh was affccted. Her lymph nodcs

were cnlarged. 

The patient was treate:I with TF, which had been preparcd 

according to a procedurc previously dcscribed in detail ( 11 ). 

It was possible. by coincidence. lo gi�e her TF prepared from 

a normal donor who had been vaccinated against smallpox 

in thc spring of 1973. The following day lhe tcmperature was 

normal and her general condition had improved pronoun­

c�dly. The patient was discharged aftcr 4 weeks "ith 
healed skin dominated by scar formation. When re-ex­

amincd 2 monlhs later we found hcr with all signs of a 

typical atopic dcrmatitis with strong lichenification of the 

flexural sides of clbows, knees and wrists. 

LABORATORY EXAMINATIONS 

In two consecutive te:;1s. vaccinia virus was found by inoc­

ulation in fertilizcd eggs. Oefore TF was given. venous blood 

Acta Dermatoce11er (Stockholm) 55 



188 B. Dahl et al.

was drawn for an invesligalion of thc reactivity of the 
lymphocytes 10 stimulation with phytohaemagglutinin 
(PHA) and pokeweed mitogen (PWMJ. The 1echnique of 
the lymphocyte transformation test (L TT) has been de­
scribed elsewherc ( I 2/. The percenLagc of T-lymphocyles 
was measured by forma1ion of E-rosenes according 10 the 
method of Jondal el al. (8), and the serum lgE leve! was 
detcrmined. After TF had been given, blood was drawn al 
weekly intervals for L TT, and the results are shown in 
Table I. 

The results of Jymphocytc stimulation are cxpressed both 

as coums per minute (c.p.m.) and as a stimulation index, 

S.J. - counls per minu1e of mitogen-stimulated cultures/ 
counts per minute of con1rol cultures. 

It is seen that the patient"s lymphocy1es from Nov. 81h 
showed a very pronounccd synthesis of DNA in the control 

cultures, significantly higher 1han the normal mean value 
for control cultures in our system (700 c.p.m. ± 300 c.p.m.). 
At the same time, a high reac1ivi1y of her lymphocytes 10 

stimulation with PHA, I 11g/ml, was found. namely 152 600 
c.p.m. (normal mcan value= 121 000 c.p.m.±36 550, n 27). 
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Fil!- I. Face of lhe oalienl 011 admission to 
hospital. The face was grossly oedemalous 
and covered with encrus1a1ions. 

Du ring the following 2 weeks a decline was observed in c.p.m., 
bolh in culrnres stimulated with mitogen, but more pro­
nounced in 1he conlrol cultures. An increase in S.I. was lherc­
fore seen. The low reactivity in thc lymphocyte cultures 
from Nov. 201h is most probably due to the serum used in 
the culture medium, since low responses are found both in 
mitogen-stimulated cultures and in control culLures. Three 
weeks after TF had been given, the patient showed high 
reaclivity of her lymphocytes to stimulaiion with PHA, 
10 ,ug/1111. Four weeks after TF the L TT showed depressed 

responses to PHA, the response to I µg/ml of PHA being 

significantly lower than the normal mean value. At that Lime 

the lymphocytes of the patient wcre also cultured in 15 % 
autologous. inactivated plasma instead of 15 �. pooled AB 
serum. It is seen thal Lhe reactivity of the lymphocytes lO 
stimulation with two concentrations ot PHA was reduced 

by 52 °� and 90 %, respectively, when cultured in autologous 
plasma. 

Before TF treatmenL thc percentage of T-lymphocytes in 
peripheral blood was found to be 54%, which is within the 
range of normal values. Six months later the percentage had 
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Table I. Results of lympltocyte tra11sfor111ario11 tests before and after Irans/er factor trearmem 011 Nov. 81/1, 

expressed as cou11ts per minute (c.p.m.) and as a s1imuf(lfio11 index, S.I. 

S.1.-c.p.m in m1101,1cn-s1imula1ed cuhures c.p.m. in control cuhurcs; PWM pokc "eed milogcn; PHA ph) 1ohaema2-
glulinin; ( ) lymphoc) tes cuhured in IS 0o autologous. 11iac1iva1ed plasma

PWM, 10 /tliml PHA, I /,g ml PHA. 10 t•S ml 
Conlrol cuhurcs 

Da1e c.p.m. S.I. C.p.m. S.I. c.p.m. S.I. c.p.m . .:_I- I S. D.

8 No,. 47 084 8.9 152 600 28.9 139 852 26.5 5 282:::261 
13 Nov. 59 268 90.2 86 895 132.3 91 624 138.9 657±82 
20 Nov 9 526 89.0 10 145 94.8 17 879 167.1 107+35 
27 ov. 104 988 145.2 24 218 33.4 92 623 128.1 723± 134 
4 Dec. 16130 22.2 10 146 13.8 45 712 62.2 735±125 

(4 054) (5.5) (4 995) (6.8) 

fallen to J7 ''.,, which is considered lo be subnormal. Serum 
lgE "as found lo be 2 8801•s'ml on Nov. 81h. Two months 
and 6 monlhS later the values \\ere 23 200 and 16 22011g. ml. 
Hacmoglobin was 11.4 "•· Sedimenta1ion rate 84 mm/hour, 
leucocytes 7 200//'1. Dirfere111ial coun1 was normal. On 
No,. 20th and 27th. immunoelec1rophoresis sho\\ed normal 
values of lgG. IgA and lgM. 

DISCUSSTON 

A development of generalized vaccinia in a vaccina1ed 
person is considered to depend mainly upon an 

inadequatc cell-mcdiated immune response. o·con­
elly el al. ( I 0) observed that immunoglobulin thcrapy 
in a patient with vaccinia failed to achicve any im­
provcment, whereas a transfusion of washed leuco­
cytes induced a convalescence. TF treatment seems 
to be the best thcrapy at the moment. 

The factors determining increased susceptibility 

to generalized vaccinia in atopics are unknown. 
Gottlieb & Hanifin have rccently obscrvcd reduced 
numbers of T-Jymphocytes in peripheral blood, 
simultaneously with incrcased lgE levcls (3). This 
indicates an inversc relationship between T-lympho­
cytes and lgE, and it migh1 provide an explanation 

for the defcctive cellular defence mechanism seen in 
atopic patients. 

Our patient had previously shown a defective 
immune response to vaccinia virus, when she was 
6 years old, but no in vitro investigations of her 
cell-mediated immune reactions had been made 
before her ad.mission due to generalized vaccinia. 
Ouring the acute attack of vaccinia our investiga­
tions showed a high reactivity of her lymphocytes to 
stimulation with PHA, coincident with a very high 
spontaneous reactivity in the control cultures. This 
might be due to the heavy demand on her immune 
system due to vaccinia virus. 

The effect of TF lreatmcnt as measured with the 
L TT is difficuh 10 e,aluate. Previous experience 
with TF 1rcatmen1 in a patient with a depressed 
ccll-mediated immune response (11) showed that
TF induced an increased reactivi1y of the patienl's
lymphocytcs to stimulation with PHA. This could
be seen in the present patient, if 1he results are
looked al as S.1., but nol when expressed in c.p.m.
The strong reactivity in the control cultures on
Nov. 8th makes it djfficult to compare the resuhs

from PHA-stimulation secn during the rirst 2 wecks.

Neverthclcss, the results from Nov. 27 show a
normal response 10 mi1ogen-stimula1ion, followed
by a dccline to subnormal values on Dcc. 4th. The
clinical effect of TF 1reatmen1 is also difficuh to
evaluate because the patient was in the later stage
of her attack or vaccinia, when the treatment was

given. However, it is remarkable that the temperature
immediately fell to normal following 1hc injection 

of TF.
The findings concerning lgE levcls and T-lympho­

cyte count support the observations of Gottlieb & 
Hanifin (3). The initial values showed an IgE level 
on 2 880 11g/l and a percentage of T-Jymphocytes of 

54%. Two months laler, serum lgE showed a 
marked rise to 23 200 ,,g/1 and 6 months later serum 
JgE was 16 220 ,,g/1. At that time the percentagc of 
T-lymphocytes was found to be 37 °

0 . This inverse
relationship between lgE and 1he percentage of
T-lymphocytes also seems to be reflected in the
function of the T-lymphocytes in that the addition
of the pa1ient's own plasma, containing high levels
of IgE, reduced the reactivity of her lymphocytes to
PHA-stimulation considerably. Further investiga­
tions are needed for the elucidation of the connec­
tions betwcen lgE, T-lymphocyle population, and
T-lymphocyte function.
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