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Although atopic dermatitis generally responds to topical

therapy, small numbers of patients have severe resistant

disease despite second-line therapies. High-dose intra-

venous immunoglobulin has been suggested to be of benefit

in a small number of reports. We have conducted an

open, single-centre study of adjunctive high-dose intra-

venous immunoglobulin (Flebogamma1 5%). Six patients

received treatment at 2 g kg21 month21 for 6 cycles,

with a 3-month follow-up period. Skin scores, lymphocyte

phenotypes and intracellular cytokine analysis were

performed. Four of six patients had major improvements

in skin scores and the overall reduction was significant

( p~0.035). CD4z T-cell numbers fell following high-

dose intravenous immunoglobulin infusions, recovering

by the next cycle. T-cell CD69 expression decreased to

60% of baseline values. Reductions in the proinflamma-

tory cytokines IFN-c and TNF-a were non-significant.

Adjunctive high-dose intravenous immunoglobulin may be

a useful therapeutic approach in adults with severe

treatment-resistant atopic dermatitis, but it will require

further assessment in randomized controlled trials to

establish this. Key words: atopic dermatitis; intravenous
immunoglobulin; intracellular cytokines.
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A small proportion of patients with atopic dermatitis

(AD) have severe therapy-resistant disease, which

results in recurrent hospital admissions, disruption of

personal and family life and significant morbidity.

There are now seven reports of the use of high-dose

intravenous immunoglobulin (HdIVIg) for severe AD

(1 – 7).

IVIg is a blood product prepared from the pooled

plasma of between 1,000 and 15,000 donors per batch

by cold ethanol fractionation, which undergoes additional

viral inactivation procedures. The immunomodulatory

mechanisms of IVIg are mediated via the Fc portion of

IgG interacting with Fc receptors and complement, the

antigen-binding variable regions F(ab’)2, or by sub-

stances other than antibody in the IVIg preparations

(8 – 13).

We have conducted an open study of HdIVIg in

severe therapy-resistant AD.

METHODS

Study subjects were §18 years at consent, with severe, stable
AD which was not adequately controlled by topical steroids
and oral prednisolone. Patients with variations in the
modified Eczema Area and Severity Index (mEASI) score
of greater than or equal to 20% in the 12 weeks preceding the
study were excluded.

Eight patients with severe AD were considered and six
entered the study. Two were excluded: the first improved
following the diagnosis of wheat allergy and the introduction
of avoidance measures, and the second was found to have
cardiac hypertrophy and significant hypertension. Patient
details are described in Table I.

Six patients received adjunctive monthly (HdIVIg)
Flebogamma1 5% treatment at 2 g kg21 month21 for 6
cycles with a 3-month follow-up period, given over 2 to 5
consecutive days depending on tolerance. Patients were
maintained on second-line agents, as HdIVIg given adjunc-
tively is more effective than monotherapy in other skin
diseases (14) and because of the published lack of efficacy of
monotherapy in adults with AD (4, 7). Skin scores and
lymphocyte phenotypes were analysed before and after
HdIVIg in all patients and sequential intracellular cytokine
analysis was performed in four patients.

The study aimed to assess efficacy and safety of HdIVIg in
addition to observing effects on post-stimulation intracellular
interferon-c (IFN-c) and tumour necrosis factor-a (TNF-a)
levels and the activation marker CD69. Diagnosis of AD was
made using the criteria described by Hanifin & Rajka (15).
Severity was based on Rajka & Langeland’s criteria (16), with
‘‘severe’’ defined as a score of §8. Venous blood samples
were taken pre- and post-dose.

Efficacy was assessed using the modified Eczema Area and
Severity Index (mEASI) (16). mEASI scores were determined
at each visit. The mEASI is a variant of the Eczema Area and
Severity Index (EASI) developed by Hanifin and co-workers
(17) and includes itch because this is a primary symptom of
AD (15). Intracellular cytokines were determined using a
whole-blood flow-cytometric method during IVIg therapy (18,
19).
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Table I. Demographic and treatment details of 6 male patients with atopic dermatis who completed 6 cycles of adjunctive HdIVIg. Age given is age at time of consent.

Age and baseline

mEASI score Additional therapy Previous therapy

% Change in

mEASI from

baseline after

6/12 HdIVIg

Response time for

HdIVIg and duration

% Change in CD4

count following

HdIVIg Concurrent conditions

44 years (mEASI 75) Pred 7.5 mg d21 and Aza

100 mg d21 (Pred reduced

to 5 mg d21 in month 3)

Steroids, Aza,

Csa, PUVA,

Chinese herbs

52% lower 2 months to response

lasting 2 months

21% lower Asthma, hay fever, low

bone density

18 years (mEASI 58) Hxc 200 mg d21 Steroids, PUVA,

Chinese herbs

7% lower N/A 47% lower Treated hepatic sarcoma,

asthma, hay fever, rhinitis

45 years (mEASI 67.5) Pred 15 mg d21

Aza 150 mg d21

Steroids, Csa, Aza,

PUVA, UVB

24% higher N/A 32% lower Asthma, hay fever, rhinitis,

low bone density

32 years (mEASI 70.5) Aza 150 mg d21 Steroids, Csa,

Chinese herbs

97% lower 2 – 3 months to response

lasting w3 months

41% lower Hay fever

26 years (mEASI 72) Aza 100 mg d21 Steroids, Csa

Phototherapy

98% lower 3 months to response

lasting w3 months

14% lower Hay fever, rhinitis, cellulitis,

low bone density

53 years (mEASI 28.5) Pred 15 mg d21

(Pred reduced to

12.5 mg d21 in month 5)

Steroids, Csa 95% lower 2 – 3 months to response

lasting w3 months

16% lower Asthma, hay fever, migraine,

low bone density

Pred – Prednisolone, Aza – Azathioprine, Hxc – Hydroxychloroquine, Csa – Cyclosporin A, PUVA – Psoralen UVA phototherapy, N/A – not available.
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Statistical analysis of skin scores and CD4 T cell counts
was performed using Student’s t-test.

RESULTS

Four out of six patients had major improvements in

their skin scores, one demonstrated little change and

one worsened slightly. Improvements in mEASI scores

were apparent in responders from 2 – 3 months, but

continued to improve over the 6-month treatment

period (Table I). Overall reductions in mean skin scores

from month 1 to month 7 were significant ( p~0.035)

using a paired t-test (Fig. 1). Improvements in itch

using the mEASI score mirrored those in the other

parameters and HdIVIg did not appear to have a

selective effect on itch.

Treatment was well tolerated. Side effects were

generally mild with two of six patients experiencing

headache and one hypertension. These side effects were

managed using paracetamol and adjustment of infusion

rates.

Lymphocyte phenotypes showed a decrease in CD4

T cells following HdIVIg infusions ( p~0.009), which

recovered by the next cycle one month later (Table I).

Four of the six patients were analysed for the activation

marker (CD69) and intracellular cytokine expression

throughout treatment. A trend towards decreased

CD69 expression was observed following ex-vivo

activation in both CD4z and CD8z T cells during

the 6 months of HdIVIg therapy to approximately

60% of baseline values. Changes in intracellular TNF-a

and IFN-c levels following ex-vivo activation were

non-significant (n~4).

DISCUSSION

HdIVIg has been suggested to be of benefit in patients

with AD in a small number of reports (1 – 7). There are

now 10 children and 30 adults in the literature with AD

who have been treated with HdIVIg; 17 of these had

adjunctive HdIVIg (Table II). A further study using

variable lower dose IVIg with short follow-up is not

included in this analysis (20).

Summarizing this small number of patients, 9 out of

10 children improved on monotherapy. The child who

failed to respond suffered from Wiskott-Aldrich syn-

drome. Seventeen of the adult patients were treated

with adjunctive therapy and 10 improved (59%);

however, of the 7 who did not respond, adjunctive

treatment amounted to less than 7 mg of prednisolone

per day. None of the adults treated with monotherapy

responded. The only randomized study of 9 patients

used a single cycle of HdIVIg monotherapy – the

authors concluding that the results did not support the

use of HdIVIg in AD. However, they did note a

significant reduction in skin scores at 60 days (7).

In the current study, four out of six patients with

severe therapy-resistant AD responded to adjunctive

HdIVIg. The reductions in skin scores were significant

( p~0.035). It was not possible to identify which

patients were most likely to respond from features in

their history, physical examination or blood tests.

In view of the time commitment (for both patients

and staff) and financial implications of this form of

treatment it is important to consider pharmaco-

economics. Prices vary between IVIg products, but at

£25 g21 a 70 kg man receiving 2 g kg21 month21

would have a drug bill of £42,000 year21 ($63,000)

before any inpatient costs are added. This must be

compared to the estimated cost of a quality assessed life

year based on dialysis patients of £40,000 ($60,000) in

the light of a potentially long-lasting benefit from

HdIVIg. Patients being considered for a therapeutic

trial of HdIVIg therefore need careful selection. When

all reports of HdIVIg for dermatological indications are

analysed, the success of monotherapy versus adjunctive

therapy is approximately 40% versus 80%, respectively,

in spite of a likely reporting bias for successful

outcomes (14). In the small number of reports of the

use of HdIVIg in AD, the benefit of adjunctive therapy

is obvious only in the adults (59% success adjunctively

at 2 – 4 months compared with 0% as monotherapy),

while in children under 6 years of age 90% responded to

monotherapy.

Drug costs may be reduced by closely monitoring

disease indices and increasing the interval between

cycles when remission has been achieved. This

addresses the question of duration of immunomodula-

tion rather than dose required to immunomodulate (1).

Dose reduction may be possible where a lowering in

steroid dose has led to weight loss and therefore lower

Fig. 1. Patient skin scores measured monthly using the modified

Eczema Area and Severity Index (mEASI) score every month and

are shown as solid lines. The highest possible mEASI score is 90.

The mean skin score and standard error of the mean of each time

point are shown on the broken line. A p value of 0.035 was

obtained comparing the average skin scores at the beginning of

therapy with those at the seven month time point. It can be seen

that three of the responders were still in remission at the end of

the three month follow-up period.
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Table II. Summary of previous and current studies of HdIVIg in atopic dermatitis.

No. of patients Demographics Dose and frequency IVIg preparation Additional treatment Outcome* Response time

Duration of

remission Reference

2M, 2F 2 – 6 years 0.4 g kg21 for 5 days N/A Monotherapy All improved 4 – 7 days 6 months (3)

3M, 2F 7 – 12 months 2 g kg21 month for 3 cycles Bayer Biological Co. Monotherapy All improved 3 months w6 months (6)

1M (WAS) 8 months 1 g kg21 for 1 cycle N/A Monotherapy No improvement N/A N/A (5)

10 patients

(1 with HIGE)

7 – 64 years 2 g kg21 month for 7 cycles Venoglobulin-I1 Predv7 mg d21 in 5

Monotherapy in 4 (9

completed study)

Non-significant

improvement

N/A N/A (4)

3M 19 – 45 years 2 g kg21 month for 11 cycles Sandoglobulin1 &

Alphaglobin1

Adjunctive, Pred, Hxc All improved 2 – 4 months with

maximal benefit

at 11 months

1 long-lasting

and 2 having

IVIg 8 weekly

(1)

3 patients 31 – 40 years 2 g kg21 month for 6 cycles N/A Pred All improved N/A Short-lived (2)

9 patients 21 – 38 years 2 g kg21 for 1 cycle Sandoglobulin1 Monotherapy (Topical only) Non-significant

improvement

N/A N/A (7)

6M 18 – 53 years 2 g kg21 month for 6 cycles Flebogamma1 Adjunctive, Aza, Pred or Hxc 4 of 6 improved 2 – 4 months 2 of 4 more

than 3 months

Current study

*Although improvement in skin scores was noted in 6 of 9 patients (2 unchanged, worse in 1), this was non-significant overall and these patients have all been classed as non-responders. WAS: Wiskott

Aldrich Syndrome, HIGE: Hyper IgE Syndrome, Pred: Prednisolone, Aza: Azathioprine, Hxc: Hydroxychloroquine, Csa: Cyclosporine-A, PUVA: Psoralen UVA phototherapy, N/A: Not available.
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the overall dose of IVIg required. Inpatient costs can be

reduced by using day case facilities and by making use

of an existing IVIg home therapy training programme

in the hospital, as is the case for primary antibody
deficiencies. Home therapy has been successfully used

in patients with chronic neurological disease (21).

Adjunctive HdIVIg may offer a useful therapeutic

approach in the small group of adults with severe

treatment-resistant AD. Appropriately designed double-

blind placebo-controlled trials of at least 4 months

adjunctive HdIVIg are required to decide if this form of

treatment has a place in the management of this subset
of patients with AD.

ACKNOWLEDGEMENTS

We acknowledge Dr Jenny Hughes for her careful reading of
the manuscript. Instituto Grifols S.A. Barcelona, Spain
sponsored the clinical trial, in which Sarah Broadhurst and
Kerry Rawlings, Clinical Research Department, Grifols UK
Ltd assisted.

Stephen Jolles is supported by the Leukaemia Research
Foundation, American Histiocytosis Association and Peel
Medical Research Trust.

REFERENCES

1. Jolles S, Hughes J, Rustin M. The treatment of atopic
dermatitis with adjunctive high-dose intravenous immuno-
globulin: a report of three patients and review of the
literature. Br J Dermatol 2000; 142: 551 – 554.

2. Gelfand EW, Landwehr LP, Esterl B, Mazer B.
Intravenous immune globulin: an alternative therapy in
steroid-dependent allergic diseases. Clin Exp Immunol
1996; 104 Suppl. 1: 61 – 66.

3. Kimata H. High-dose gammaglobulin treatment for
atopic dermatitis. Arch Dis Child 1994; 70: 335 – 336.

4. Wakim M, Alazard M, Yajima A, Speights D, Saxon A,
Stiehm ER. High-dose intravenous immunoglobulin in
atopic dermatitis and hyper-IgE syndrome. Ann Allergy
Asthma Immunol 1998; 81: 153 – 158.

5. Weiss SJ, Schuval SJ, Bonagura VR. Eczema and
thrombocytopenia in an 8-month-old infant boy. Ann
Allergy Asthma Immunol 1997; 78: 179 – 182.

6. Huang JL, Lee WY, Chen LC, Kuo ML, Hsieh KH.
Changes of serum levels of interleukin-2, intercellular
adhesion molecule-1, endothelial leukocyte adhesion
molecule-1 and Th1 and Th2 cell in severe atopic
dermatitis after intravenous immunoglobulin therapy.
Ann Allergy Asthma Immunol 2000; 84: 345 – 352.

7. Paul C, Dubertret L. A randomized controlled evaluator-
blinded trial of intravenous immunoglobulin in adults

with severe atopic dermatitis. Br J Dermatol 2002; 147:
518 – 522.

8. Sewell WA, Jolles S. Immunomodulatory action of
intravenous immunoglobulin. Immunology 2002; 107:
387 – 393.

9. Shapiro S, Shoenfeld Y, Gilburd B, Sobel E, Lahat N.
Intravenous gamma globulin inhibits the production of
matrix metalloproteinase-9 in macrophages. Cancer 2002;
95: 2032 – 2037.

10. Spahn JD, Leung DY, Chan MT, Szefler SJ, Gelfand
EW. Mechanisms of glucocorticoid reduction in asth-
matic subjects treated with intravenous immunoglobulin.
J Allergy Clin Immunol 1999; 103: 421 – 426.

11. Vassilev TL, Kazatchkine MD, Van Huyen JP, Mekrache
M, Bonnin E, Mani JC, et al. Inhibition of cell adhesion
by antibodies to Arg-Gly-Asp (RGD) in normal immuno-
globulin for therapeutic use (intravenous immunoglobulin,
IVIg). Blood 1999; 93: 3624 – 3631.

12. Samuelsson A, Towers TL, Ravetch JV. Anti-inflammatory
activity of IVIG mediated through the inhibitory Fc
receptor. Science 2001; 291: 484 – 486.

13. Bayry J, Lacroix-Desmazes S, Carbonneil C, Misra N,
Donkova V, Pashov A, et al. Inhibition of maturation
and function of dendritic cells by intravenous immuno-
globulin. Blood 2003; 101: 758 – 765.

14. Jolles S, Hughes J, Whittaker S. Dermatological uses of
high-dose intravenous immunoglobulin. Arch Dermatol
1998; 134: 80 – 86.

15. Hanifin J, Rajka G. Diagnostic features of atopic
dermatitis. Acta Derm Venereol Suppl. 1980; 114: 146 –
148.

16. Rajka G, Langeland T. Grading of the severity of
atopic dermatitis. Acta Derm Venereol Suppl 1989; 144:
13 – 14.

17. Hanifin JM, Thurston M, Omoto M, Cherill R, Tofte SJ,
Graeber M. The eczema area and severity index (EASI):
assessment of reliability in atopic dermatitis. EASI
Evaluator Group. Exp Dermatol 2001; 10: 11 – 18.

18. Sewell WA, North ME, Webster AD, Farrant J.
Determination of intracellular cytokines by flow-
cytometry following whole-blood culture. J Immunol
Methods 1997; 209: 67 – 74.

19. Sewell WA, North ME, Cambronero R, Webster AD,
Farrant J. In vivo modulation of cytokine synthesis by
intravenous immunoglobulin. Clin Exp Immunol 1999;
116: 509 – 515.

20. Noh G, Lee KY. Intravenous immune globulin (i.v. IG)
therapy in steroid-resistant atopic dermatitis. J Korean
Med Sci 1999; 14: 63 – 68.

21. Sewell WA, Brennan VM, Donaghy M, Chapel HM. The
use of self infused intravenous immunoglobulin home
therapy in the treatment of acquired chronic demyelinat-
ing neuropathies. J Neurol Neurosurg Psychiatry 1997;
63: 106 – 109.

HdIVIg treatment for resistant AD 437

Acta Derm Venereol 83


