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Atopic dermatitis (AD) is a common dermatologic 
disease of unknown etiology. Patients are admitted 
with a chronically recurring inflammation of the der- 
mis and epidermis characterized by severe pruri- 
tlls.‘. 2 Studies to date have demonstrated immune 
anomalies associated with AD. A frequently reported 
observation in patients with AD is a reduction in the 
peripheral blood of CD8 + T lymphocytes,2 whereas 
the percentage of CD4+ cells are generally not al- 
tered, and altered CD4/CD8 ratios are usually cred- 
ited to the reduction in CD8 + cells. A previous report 
by Leung et a1.3 has demonstrated that a decrease in 
peripheral blood CD8 + lymphocytes is associated 
with diminished in vitro cytotoxic activity. Unfortu- 
nately, the distinction between reduced cytolytic ac- 
tivity caused by decreased numbers of cytotoxic ef- 
fector cells versus impaired cytolytic abilities of the 
cells could not be made. Recently a monoclonal an- 
tibody (designated S6Fl) has been produced that can 
distinguish between cytotoxic effector and suppressor 
effector CD8 + lymphocyte subsets.4 This antibody 
recognizes a novel epitope of the LFA-1 antigen, 
which is located on the surface membrane of CD8 + 
cells. CD8 + , S6Flb”@” cells exhibit cytotoxic activ- 
ity, whereas CD8 + , S6Fldim lymphocytes manifest 
suppressor function. 

In the current study we used flow cytometric im- 
munophenotyping to study lymphocyte subsets, par- 
ticularly CD8 + subsets defined by the S6Fl antibody 
and CD4 subsets defined by CD29, in peripheral blood 
of adult patients with AD. These subsets were ex- 
amined to better define the immune lesions in AD and 
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to correlate this immunophenotyping with severity of 
disease. 

METHODS AND MATERIAL 
Patient selection and severity scoring 

Twenty-nine adult (> 18 years old) patients with active, 
moderate to severe AD were clinically evaluated. All sat- 
isfied the diagnostic criteria for AD and had a history of 
chronic AD ranging from 0.5 to 59.1 years.’ At the time 
of evaluation each patient was being treated with topical 
triamcinolone acetonide cream 0.1% and an oral H, anti- 
histamine. The extent of an individual patient’s AD was 
determined by establishing the AD severity index (ADSI). 
The ADSI was calculated by multiplying the percentage of 
body surface involvement, by use of the scale of nines,’ by 
the sum of the severity scores for pruritus, erythema, and 
induration with a 0 to 3 scale (0, none; 1, mild; 2, moderate; 
3, severe) times 100. All patients were evaluated by the 
same investigator (M.D.T.). Patients with ADS1 scores 
greater than 300 were empirically defined as having severe 
disease. Before participating in the study, patients were 
informed of the nature of the study according to the guide- 
lines of the Institutional Review Board for Biomedical Re- 
search at the University of Pittsburgh. 

Collection and preparation of 
peripheral blood 

Peripheral blood was obtained by aseptic venipuncture 
from 29 patients with AD and 26 healthy volunteers and 
analyzed for serum IgE antibody levels, absolute leukocyte 
counts with three-part differentials, and lymphoid subsets 
by immunophenotyping. The peripheral blood specimens 
were stained for immunophenotyping by use of a standard 
whole blood preparation method. Monoclonal antibodies, 
directly labeled with fluorochromes, were added to the test 
tubes as per manufacturers’ instructions. Antibodies used 
in this study were directly conjugated antibodies. The S6Fl 
monoclonal antibody was obtained from Coulter Immunol- 
ogy (Hialeah, Fla.). Stained samples were analyzed with 
use of either a FACStar or FACStar-plus flow cytometer 
(Becton Dickinson, San Jose, Calif.) equipped with either 
the Consort 30 or Consort 40 (Becton Dickinson, San Jose, 
Calif.) data acquisition and analysis systems. CD8 + /S6Fl- 
bright and dim were identified by observations of clustered 
staining on healthy controls as reported in the original de- 
scription of this antibody.’ 
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Statistical analyses 

Student’\ t tests were performed to compare the immu- 
nophenotypinp data from the patients with severe AD with 
either the patients with moderate AD or controls, and to 
compare the patients with moderate AD with controls. The 
Student’s I tests were performed with StatWorks Software 
(Cricket Software. Philadelphia, Pa.) on a Macintosh IIe 
(t\pple Computer. Inc.. Cupertino, Calif.) computer. A one- 
way analysis of variance {ANOVA) was performed to 
determine any differences among the groups for 
CD8 i i ShFl ‘rr’eh’ staining. 

RESULTS 

Eleven of the 29 patients with AD were classified 
as having severe disease, whereas 18 were considered 
to have moderate skin disease. Although both groups 
of patients with AD demonstrated similar total leu- 
kocyte counts (X = 7000 i 2756 for the severe 
group and X = 7033 t 2100 for the moderate 
group), the patients with severe AD demonstrated a 
statistically signiticant decrease (X = 1429 + 394) 
in absolute lymphocyte count in comparison with pa- 
tients with moderate disease (X = 1944 + 601) and 
healthy controls (2180 -t 740) (p = 0.002). No sta- 
tistically significant changes in the number of neutro- 
phils or monocytes were found in the groups with AD 
in comparison with each other or controls (data not 
shown). 

Analysis of lymphocyte subsets in the peripheral 
blood revealed no statistically significant alterations 
in the percentage of CD3 + (T-cell receptor + ) or 
CDl9I (pan B cell) cells in the groups with severe 
AD or moderate AD in comparison with each other 
or with healthy control values. Patients who had severe 
AD but not moderate AD had a statistically significant 
(p < 0.01) increase in the percentage of circulating 
CD4 t lymphocytes when they were compared with 
controls (49.3% in patients with severe AD vs 40.9% 
in controls). No statistically significant difference in 
CD4 t cells was observed between the two AD 
groups (49.3% in the group with severe AD vs 45.5% 
in the group with moderate AD). An analysis of CD4 
subsets by use of the CD29 (4B4) antibody revealed 
no statistically significant differences among the 
groups with AD in comparison with each other or in 
comparison with the control group. Thus the increase 
in CD3 d- lymphocytes that was observed in the pa- 
tients with severe AD was not associated with a se- 
lective increase in helper-inducer (CD29 + ) cells. 

A statistically significant decrease in the percentage 
of CDX + (suppressor/cytotoxic) lymphocytes was 
observed in both the patients with moderate AD and 
those with severe AD in comparison with the healthy 
controls (p c: 0.01 in each instance), but no signifi- 

cant difference was observed between the groups with 
moderate and severe AD. Further evaluation oi‘ the 
CD8 + cells with use of the S6FI monoclonal anti- 
body revealed two populations of CD8 + cell>---- 
S6F1”“gh’ and S6Fld’” cells (Fig. I. A 1. No significant 
differences were seen in the perccntsgc ot 
CD8 + IS6Fl”“” cells among the population with AD 
and controls. A one-way ANOVA comparing the per- 
centage of CD8 + IS6Fl”@’ cells among the three 
groups yielded 0.01 < p < 0.05. By use of the Stu- 
dent’s I test, a statistically significant riecrcase in 
CD8 + iS6Flb’@” cells was observed in the patients 
with severe AD in comparison with either the group 
with moderate AD (p < 0.02) or the healthy controls 
(p < 0.05) (Fig. 1. B). No correlation w;ts observed 
between the percentage of CD8 -t : S6F i “r,‘i” ~~~115 and 
either 1gE levels or incidence of infection%+. 

The decreased absolute lymphocyte count m severe 
AD in comparison with moderatc AD !,ields a net 
decrease in the absolute number of all of the lym- 
phocyte subsets examined. The mo<t pronounced 
decrease was Sound among thi: CDs t ShFI i- 
cells. 

DISCUSSION 

Numerous studies have documented a decrease in 
CD8 + lymphocytes associated with AD lLeung et 
al.’ demonstrated a decrease in in vitro cvtolytic ac- 
tivity of CD8 + cells, but they could not distinguish 
whether this diminished activity was due to a decrease 
in the number of cytotoxic effector CD8 -t cells or 
impaired function of normal numbers of these cells. 
In the current study we have extended the findings of 
these investigators by using a recently detined mono- 
clonal antibody (S6FI) that distinguishes between cy- 
totoxic effector CD8 + cells and suppressor inducer 
CD8 + cells. Our flow cytometric analy4es of CD8 
and S6Fl have demonstrated that patients with severe 
AD have a statistically significant decrease in the per- 
centage and absolute number of CD8 +- : S6FIb”ch’ 
cells. This would strongly suggest that the decrease 
in cytolytic activity in patients with Al> observed by 
Leung et a1.3 was due in large part to reduced numbers 
of cytotoxic effector cells. It is also possible that the 
remaining CD8 cytotoxic effector cell\ in these pa- 
tients are not fully functional. The current observa- 
tion, in conjunction with the observation of Leung et 
a1..i fits well with the hypothesis that increased in- 
cidence of bacterial and viral infections observed in 
severe AD is linked to impaired immune responses in 
these patients. We propose that examining cytotoxic 
effector CD8 + lymphocytes in patients with AD may 
be of use in monitoring susceptibility to infection and 
in assessing response to therapy. 
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FIG. 1. A, Examples of flow cytometric analyses of peripheral blood stained with CD8 and S6Fl 
monoclonal antibodies. Leftpanel, blood from a healthy control, rightpanel, blood from a patient 
with severe AD. CD8+ /S6Flbrig” cells indicated by arrow in each histogram. Percentage of 
CD8+ /S6Flb”@” cells (quadrant 2-upper right quadrant in each histogram) are 25.8% f/e@) and 
12.5% (right). B, Mean percentages of CD8+ lymphocyte subsets defined by S6Fl. obtained by 
immunophenotyping of patients with AD (11 severe, 18 mild) and control individuals (26 indi- 
viduals); standard deviations indicated by bars. 
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