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Introduction

topic dermatitis (A.D.} or eczema is a common yet poorly undersiood

skin complaint. It has & prevalence of 2-3% for children 1-5 years cld and
#.7% for all ages. &84 of patients have onset in the first year of life and

2% within the first

ot
~h

worst afflicted most likely +to reiain the dissase, have besn shown in

follow—up surveys of Tiftesn fo fweniv years duraticon. {The commities, 1979:.

Patisnts suffer from pruritus and conco-mitant lack of sisep as well as
the social conseguences of the skin's appearance {Ths commaities, 197%:.
Skin changes cther than xerosis include sweat retention, low sshum osutput and
high pH{Abe et al, 1978:. The slevated pH is = direct result of diminished

swaat delivery and fhs

P = 3 3 - =i i - i i 3 :ga— 3 - el - - i
predilection for the disease i.e. the Tlexural surfaces of the wrist, the

[2E

antecubital fossae, the area around the mouth and cheeks, the nape of the n=ck
and the popliteal fossae (Noble. 1981, FPatients freguenily display the

cther atopic diseases of asthma and/cr hayfever

n

Other differences from healthy unaffected persons are those of the

-

bacterial skin flora and the immune system of A.D. sufferers.

Bacterial Skin Flors

The normal bacterial fleora of skin consists of the coagulase negative
staphylococci and micrococci (CNS/MP as well as  the diphthercids (sometimes
termed Coryneforms!. These bacteria are predeminant though much smaller
numbers of Streptococcci and Gram negative bacilli may be found.

Staphylococcus aureus may be carried in the nose, 16-48% (Williams, 1963}, or

perineum of healthy subjects. (Hay, 1985} but it is rarely focund {approximately

%) in ofther clinically ncrmal siftes of the ‘normal' pepulation.



People with A.D. display abnormal carviage of S.aureus. In zne study

79% of those examined had S.aureus nasal carriage. More significantly

]

S.aureus carriage was shown to be 76% and 23% for uninvolved and lesional ski
respectively {Aly, Maibach & Shinefield, 1977:. In the lesions S.aursus
constituted %1% of the aerchic flora, coagulase negative staphyvlococci 9%.

Uninvolved skin had flora that was 43% coagulase negative staphylococci, 386%

S.aureus and 2% lipophilic diphtherocids. It was suggested that preponderance

indicative of normal healthy skin.
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The stratum corneuwr i natient may be unusually recepiive o

+ F : - e 3 =4 - ~F £} = i-3 § & % i i EE = =inly
ot to have S.aureus colonisation of their skin {(Morfon, Lever =%f al, 1988}

In a study by Cole and Silverberg. 1984 S.aursus was the only bacterial

species that was able to adhere avidly to 4.D. cor-neocytes. The Cowan 1
S.aureus sfrain, which was vich in profisin &, was found to adhere much more
~readily than did the protein A-deficient Wood strain. The percentages of
cor-neocytes esxamined with twenty plus S.sureus adhered {(PAI} was 48% and 168Y%
respectively. Cole ang Silverberg alsc found after an addition of proiein A

to an adherence amixture of S.aureus and cor-neccytes the PAI was r=duced from
5&% to 274. Both these results suggest a role for protein A& in  adherence

though Bibel et al, 1982 believed that the degree of epithelial ce

et

1

keratinisation as well as a specific recepior for S.aursus was responsible.
Deranged normal flora is ancther possible explanation. Xerosis of A.D.

skin is a likely sxplanation for the paucity of lipophilic diphtheroid numbers

mentioned earlier (Aly et al, 1977). The absclute reguirement of the

lipophilic diphtheroids for unsaturated fatty acids, and the fact that these

strains are by far the most numercus aerobic diphthercids in the normal flaora



(Marples, 196%}), might explain the reduced numbers chserved. S.aureus
colonisers of the skin would then have less competative interference from

pre-existing skin flora.

The Immune Systems

Immune system abnormalities are present in both fthe humoral and

S
celi-mediated immunities. Immunoglobulin E(IgE} antibeody levels have besn
found to be slevated in more than B8% of A.D. patients. Much has besn

writien about the role of IgE in A.D. but this has fended %o be inconclusive.

Elevated Igk levels roughly correspond with the disease severity, yet its

significance is guesticnable as svery study chows there are A&.D. patisnts with
T 3 T4+ i ~— F s i -7 i-im T 3 3= ey F

normal IgE levels. 1%t has been chown though that skin IgE ievels @may be
i 5 &3 £ —poriim }oy I i Tarmeom o =3 IOy =Yoo ~r T

elevaied irrespeciive of serum levels {Jansen st 31, 1973}, Raissed serum IgE

levels also occur in non—A.D. asssciated conditions and IgE lsvels may remain

One study suggested that serum IgE levels are highest in  those A.D.
patients alsc with allergic respirvatory disease {(A.R.D.}, e.c. asthms and
hayfever, whereas they ars relatively low in those with A.D. but net A.R.D.
Less noticeable differences have also been reporied fTor the other
immunoglobulin classes i.e. increased IghE and IgM as well as decrsased Igh
levels in a group of A.D. patients {(Hanifin and Lobnitz, 1977:

T

Substantially lower numbers of —lymphocytes (T cellis}! were found in

A.D. patients (Regge and Hanifin, 1976:. AAigain this might be linked %o

~h

elevated IgE levels as Tada et al, 1973 feound abnormally high and proleonged
IgE production in T cell depleted rats.

Increased IgE binding to S.aureus bui neot S.epidermidis has been

cbserved in A.D patients. In hyperimmuncaglobulaemia-E-staphvlccoccal—-abscess

syndrome (HESG), a condition with chronic eczematous dermatitis resembling

that of A4.D., increased IgE binding toc S.epidermidis as well as S.aureus was




Seen. It was suggesied fthat interaction of staphylococcal antigens from the
bacteria, with anti-staphylococcal IgE antibodies on mast cells could induce
the release of mast cells' contents =.g. histamine causing pruritus and
aggravation of A.D. This is partly supported by the fact that &.D.

freguently improves when treated with fopi

I
2t
[

or systemic antibodies {Abramson

=t al, 1982:. Studies by Schopfer et al, 19Bf has suggested that the IgE
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Many cell-mediated immune sysiem abnormalitiss alsc sxist. Decreased

delayed hypersensitivity is seen in A.0. patients. Cell-mediated immunity

cutanesus staphylococcal infecticons seen in A.D. patients (The committee,
1979,

dence fthat cell-mediated immuniiy may be invelved in A.D.
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pathogenesis. Demonsiration of consi {Interdigitating
Raeticular Cells:, Langesrhan cells and Macrophage cells within the dermal
infiltrate and the proximity of these AFC {Antigen Fresenting Celis? tc helper
T cells support the thecry of cell-mediated immunity being an  intrinsic part

of the eczematous process. The relative abundance of IRC suggests that they

may be invelved in persistence of cell-mediated immune mechanisms in A.D.
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pathogenssis as IRC are not normally found in hea
lymphocyte antigen (HLAY group DR positivity, almest universally found on the
infiltrating cells, suggests lymphocyte activation. This is further evidence
of immunostimulation (Zachary et al, 1985).

Natural killer cell respenses in A.D. patients have alsc been observeg

to be significantly impaired comparsd to contrels (Larsen =t al, 1985). The

multiple cell functional defects seen during acute A.D. flares could be dt



an  inhibitory plasma factor though the ‘factor' would have to have long term
affects on cells as was observed in various in vitrs experiments. If such a
factor was introduced by an infecting organism S.aursus is a goocd candidate.

S.aureus produces a plethora of enzymatic and other substances 2.09.%
—toxinldermonecrotic)B, ¥ and & toxins, leucoccidins F and § (dermonecrotic and
toxic to human polymorphonucleocytes), enterctoxins A,B,C,.C2 E and F, lipase,
neuraminidase, hyaluronidase, DMAse, staphylokinase {activates plasminogen,

dissolves clots); staphy
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{Stephen and Fieirowski, 1984:.

£.D. HManagemsnt

the usual Yreatment of A.D. is wiih topical corticostercid fermulations

and daily attention, by th
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avoidance of exertion, overheating and avoidance of skin irriftants {The

treatment. ieyden and Kligman, 1977 demonstrated that combination freatment
produced supericr clinical and bactericlogical results in one week’s time than

did either the antibiotic or stercid alonse. They noted that an appreciable

LV
4

=

clinical improvement occurred only in those patients whose lesions initial

contained more than 1@® S.aureus/cm®

Study Aims

We wanted to demonstrate correlation of bacterial numbers befween two
skin bacterial sampling technigques—contact plates and the surface wash
technique of Williamson and Kligman, 1%63. Correlation would allew the
faster more convenient contact piates to be used for extensive sampling
studies. The quantitative sampling performed alsc meant the numbers of the

various bhacteria could be examined in relaticn to the clinical severiiy of the



skin. Quantitative examination of bacterial numbers was alsoc made when

treatment of the patient‘s skin by mupirocin {a novel anti-staphylococcal

antibiotic}, a steroid or both in combination was performed. The treaiment

Y

that gave the best clinical results could then be related %o bacferial numbers

on the skin. The antibiotic sensitivities of S.aursus isclated was alsc

A

examined to check if mupirocin resistance was

populations. Multiply-resistant S.aursus are freguently found in hospitals
NoW. Bacteriophage—-typing was alsc undertaken $c ses if any of the

classified groups were more prevalent than others on A.D. patienis.



2.Materials and Methods

Two quantitative and one qualitative techniques were used to examine
bacterial skin flora. The qualitative technique was used in body siies

inaccessible toc the guantitative methods of evamination.

<

Sterile 35mm contact plates (Redac dishes! were ussd. Moclien agar,
having besn autocclaved at 15lbs. sg.in™? for 15 minutes, when poured intc the

contact plate forms a raised convex meniscus which remains as the agar seis.

The agar surface area is 24 sg.cm. Plates were poured in the sterils
conditions of laminar Tleow cabineis. in this siudy the medium used in the
plates was a LCystine-lacicse-Elecirolyie—Deficient {C.L.E.D.! medium {Oxoid
Led, UK}, This medium was chossn as 211 the main skin bacteria of A.D.
sufferers, staphylococc:  i{both S.aursus and S.epidermidist as well as
corynebacterial species {(alsoc called ‘dipthercids’) grew on it. S.aureus,

being the bacterium of main interest, alse freguentl exhibits its

characteristic golden—yellow pigmentation on the C.L.E.D. medium Tacilitating
identification.

During sampling the raised curved surface area of thes agar in the plate
is placed on the skin of the site toc be examined. The plates wers
subsequently incubated at 37°C for 24 hours. All bacterial colonies wers
then examined and the different {ypes, as destermined by colony size,
morphology and pigmentation, were enumerated and their numbers noted. ne
representative colony of =ach of the ceolony types was then Gram stained
{Appendix 1) Corynebacterig ware morpholegically identified upon
examination, under a x 16§ cil immersion microscepe lens, being Gram positive

lary fo shori

oot

rods or clubs in  shape, while ranging from leng baci

cocco-bacillary forms.



Bacterial cocci, as viewed by the ui@# magnification, were further
tested by the 'Staphaurex Test'® {(Wellcome Diagnostics, U.K.7. This involved
emulsifying a bacterial colony in sterile distilled water followed by addition
of a latex bead suspension from the fest-kit. If the enzyme coagulase,
specific to S.aursus, is present the sensitised latey heads aggregate rapidly
foerming clumps identifying a S.aursus iscizis. Mo clumps form when the
colony 1is coagulase negative and as such is  either coagulase negative
staphylococcl or microcooci. These ftwe classifications may consist of
various species but it has not been thought they are imporiant encugh factors
in A.D. tc warrant the tfime-consuming hiocchemical tests necessary o
differentiaie the varicus species in the grouping. The same is frue Tor ths

corynebacieria
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cocci  in chains, charateristic of sirepiococct bacteria,. rather than the

onto 74 defi-brinated horse bleod agar {(Appendix E!. IT haemolysis was

1|

demonstrable after 24 hours incubation at 37°C the bacteria were ‘Streptex

fl

Test' (Wellcome Diagnostics, U.E.} tested.

e
it

|
™

s is a similar kit to the
Staphaurex kit mentioned previcusly, using latex beads sensitized with
immunoglobulins specific for bacterial cell wall antigens of the Streptococci
Lancefield groupings, A&, B, C, D, F and BG.

Using the above procedure all the bacteria on contact plates were

classified intc the foliowing groupings:—1.S.aursus, 2.Coagulase negative

staphylococci and micrococci, 3. Coryneforms (diphthereoids? and &. ather
bacteria.
Each subject had a ainimum of eighteen contact plate sites. These

sites included the flewure sites frequently affected by A.0. as well as other
sites which in total gave an =ven spr=ad mapping of the skin surface. The

eighteen common sitec are detailed in Appendices 3 and 4.
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Occasionally severely eczematous skin was found at

contact plates wers taken of these areas.

2.2. Surface Wash Technigue {(Williamson P. and Kiigman A.M., 1965}

The surface wash procedure utilises a teflion ring, diameter 2.837ca  ic

m

circumscribe skin area of 4.15sg.cm. Pressed firmly against the skin at the
sample site the ring seals off an ares of skin. One millilitre of sierile

#.875M phosphate buffer, &d.1% triton %4188, pH7.9? was

4

The fluid was agitated by svenly rubbing the skin inside the ring by & blunted
teflon red, diamster #.5cm. After one minute the fluid inside the ring wmas

aspirated by pipette and refurned toc the sterile bijou from which 1t cam

{1}

z = = —_ z
The method was then repsated using Tresh wash fluid F7-28% of ths foial
3 Y o — i3 3 ~ Tes — i
bacteriz were removed from the skin by the combined "washest.

The “Yhest® fluid, as determined by Williamson and Eligman has an added

ttraction in this study. Triton ¥—-1i86. a non—ionic deisrgsnt was chosen for
its low irritancy $c the skin, low bacterial toxicity, as well as its
effectiveness as a detergent and dispersant. Low irritancy is an sspecially
important factor in  this study dus fo the fact that atopic dermatit:is
sufferers skin is frequently rough and broken due to their condifion. Low

irritancy of the wash fluid thus helps to keep the patient's discomfort fto a
minimum during the taking of samples.

At each sampling a minimum of twelve sites were ftaken {Appendices 3 and
4y, A thirteenth site was frequently taken when the patient's worst eczematous
site did not occur in one of the designated sample sites.

One difference in our technigue and that of its originators existed.
Four teflon rings were in our possession meaning that each ring was used a

minimum of three times at each sampling. Az it was not practical e

[In}

sterilise the rings between use at different sample siftes, the ring

0

instead disinfected in Fresept disinfectant {(Surgikes, U.K.) strength 238 ppm,
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aleng with the rods for 3¢ seconds before being rinsed in sterile distilled

water. The rings and rods were then left to air dry on absorbant tfissue
before reuse. An aliquot of the “sterile" distilled water fluid was plated
onto 7% horse defibrinated blood agar (Appendix 2) after sampling. This was

followed by & 24 hour incubation at 37°C and showed that no carry over of
bacteria from one site to the next occcurred as ne bacterial growth on  the

plate was observed.
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Subsequent to sampling the fwo aligucis recoverad from a sin

were pooled. The pooled samples were measured using 2ml pipettes, and the
total fluid recovered from sach site was noted. fppropriate dilutions wers
made in 6.9320M phosphate buffer, @.45% triton ¥-185, pH7.% diluent. The

inclusion of scme iriton (-1
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organisms.

The dilutions made for sach sample sifte were 172, 1718, 1758 and 1/168

(&

for those people without afopic dermatitis ang 1%, 1878, 1873 and 1§ for
those with atopic dermatitfis. The difference was due fo the fact that people
with atopic dermatitis tend fo have greater numbers of bacteria, by a factor
of about 1¢=-1¢“, on their skin than on the skin of “normal™ people. 358 ui

bra’

aliquots of the dilutions were then finnpipetted ontc 74 defibrinated horse

blood agar. A replica for each sample site was made for anaerobic
incubation. 23 Vl atiquots were dispensed ontc MacConkey Agar (Oxoid Ltd,
U.K.s. The blood agar is a gocd general purpose growth medium suitable for

the growth of most orgenisms.

MacConkey agar was chosen for its good celour differentiation between
bacterial species and its ability to grow Gram negative bacteria.

C.L.E.D. agar perhaps could have bheen chosen instead of MacConkey agar to nave

reduced the variables affecting pacterial numbers in the contact plate/SKT

comparison part of the study.
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The plates incculated with the dilutions were incubated for 24 hours at
37=C. One of the pair of oach blood agar plate for esach site along with the
MacConkey agar plates were incubated aerobically. The remaining blood agar
plates were incubated anaerobically using anasrobic jars and gas generating
kits (Oxoid Ltd., U.K.}

Bacterial colonies were identified wusing the same aicroscopic and
diagnostic techniques as was previcusly described in the “Agar Flaie

Impression Method® action. Counts of
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(S.aureus, coagulase negative Staph/Micro—cocci and Coryneforms! at each
sample site were obtained ac follows. fin average of the counts for one
bacterial group from fhe varicus diluticns-y- were taken and substituted in

the equation below.

Bacterial nos/sqomi2 sig. fig: = 2/z 2 v «

#planation of terms:-

z = the wash fluid, in ml, recovered at the site in question

m

2/z = wash fluid applied (mli/wash Tluid recovered (mi}: is therefore th

term which accounts for different wash fluid receoveries. This makes numbers

e

obtained from different sites comparable by compensating ¥y for the fact ths
lost fluid would have meant lost bacier:ia.
49 (blood agar) or B# (MacConkey agar! — accounis for the fact that only

58l aliquots of dilutions were plated on blood agar (23 on Maclonkey agar!

b
~h
o
£
5
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s
£

and thus converts y to the number of bacteria that would have been
the whole 2ml wash fluid applied been recovered and plated.
4.15 sqcm is the area of skin that was surface washed.

2.3 Swabbing Bacterial Sampling Swabs (Albuswahs, Exegen, U.K.}. wers taken

at the following sites:—
anterior nares umbilicus

groin interdigital (ftoes?
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These were chosen because they were inaccessible to the previously
described methods. The swabs were streaked onto 7% defi<brinated horse blood

agar, twice, as well as onto a MacConkey agar plate. One of the blood agar

plates for each site sampled was incubated anaerobically while th

i
-1
m
=
u
ot
o}
s
o]
[fa]

blood agar and MacConksy agar plates were aerpbically incubated, all at 37°C
for 24 hours. Subsequently the previcusly mentioned identification
procedures were performed.

i

ach time sampling took place a subjective score
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H
a 4 point scale, was given to each contact plate/surface wash technigue sample

site by the physician:i-

o — N eczems
i1 - mild eczema
£ - moderate eczema

¥%)
|

savere sczema
Twc physicians sstimated these scores and good correlation betwesn their

estimates was observed.

2.5 Bacteriophage Typing of S.aursus isolates

n
E ]
s
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The S.aureus isciate to be tested was initially inoculated into a
amount of nutrient broth (Oxoid Ltd, U.E.} and incubated overnight. This was

then used %o flood ‘Phage agar plates (Appendix 2) which were left open to dry

in a hot room (37°C) for 38-45 aminutes. Once dry, the FPhage ({Colindale,
U.K.} are dropped onto the lawn of bacteria by applicater loops. The plate
was then incubated overnight. Results were read the fellowing day. a

positive reaction was where the bacteriophage had formed a plague by the lysis

of S.aureus.
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2.6 fntibiotic Sensitivity Testing

&0 S.aureus isolates were fested for methicillin and/or mupirocin

resistance by the single-disc method of Bauer {(Bauer et al, 1946} by bBeechanm

Pharmaceuticals.

2.7 Treatment Studies

Prior sampling of the patienis examined in thase further studies had

revealed high S.aureus counts in &.0. sufferers. Three basic irsatments
therefore were examined:— {1} Mupirocin immersions, (2@ Diprosone immersions
and (3} a combination of (1} and {2} ir=aimenis. Both {1y and (2} were
provided in topical ointment preparations. Bactroban {(Besechams, U.E.}; i.e.

. s o Ll .. e L . ; » -
mupirccin 24 w/w in a polyethylens glvcol base,. was applied to the skin of ftwo

patients and mupirocin 24 w/w in 3 white soft paraffin basse was given io four

patisnts in the mupirocin immersion studies. Diproscne {Kirby-Harrick
Pharmaceuticals  Lid-U.E.: was  given to two patients and the
mupirocin/diprosone combination fo one. The combination Irsatment, only

given tc¢ one patient, involved Baciroban titreatment twice daily with =2
diprosone applicaticn between. Treatments {1} and (2! had applications twice
daily. Each application of cintment was teotal invelving scalp, hair and
anterior nares. Ng other treatment or baths were allowad. Treatment was
for three days after which patients were allowed home with emulsifying
ointment BP. Sampling was performed on admission and beforz besing raleasad.
A4 final sampling was undertaken when the patient returned on the fourth day
from being released. Aly et al, 1978 found lowest bacterial numbers were
obtained three days after cessation of antibiotic treatment. Appropriate
strength corticosteroid treatment was resumed after the final samples had been

taken.



These studies were initiated with the intention of having eaual numbers o

patients sampled in each of the treatment groups. This was not possible dus

to MRSA staphylococci arising after combination treatment (ses discussicn -

p47). It was not thought ethical to put the patients in the position of
being colonised with an opportunistic pathogen which would be difficult  io
eliminate due +to its multiple antibictic resistance. The comparability of
the three treatments is thus reduced in view of the small and disparate sample

sizes in each group.

2.8 Subjects £ diagnosis of atopic dermatitits was established if  the
patient had a charcteristic clinical presentation and either a perscnal
history of asthma or allergic rhinitia5 or a first degres relative with atopic
dermatitis. Subjects were considered eligible as contrels if they had no
personal history of skin disease.

2% A.D. patients and 19 control subjects took part in the study. The two
groups ware comparable for age and sex (aftepics il male: 9 female, median age
2% and‘controls 12 male: 7 female, median age 27). Ethical committes
approval was obtained and all subjects gave informed consent. Any individual
who nad received either systemic or topical antibiotics in the preceding four
weeks was excluded from the study. All participants were asked not to  wash
or apply %topical treatment during the six hours pricr to sampling.

Fach subject had 14-18 contact plate, 12 SWT and &4 swab samples taken from the
sites indicated in Appendix 3. - Occasionally a badly eczematous skin area
fell outwith the designated sites and an extra contact plate or EWT sample was
taken, as decided by the physician. Six of the above menticned A.D. patients
were sampled in the manner described at six weekly intervals to examine

bacterial numbers and eczema severity over time.



L4 A

£.7 Statistics Tables 1| and 2 - The Chi-squared (¥ ¥ test was used as this
1s a suitable statistical test to examine large-group proporticn data, as in
table 1, or small-group data, as in table 2, providing none of the proportions
is less than 23%. Unfortunately this was the case for 3/12 of the

comparisons made in  table 2 though in each of the three cases (umbilical,

i

grein and interdigital S.aureus carriage) a clear difference in bacteria

carriage rates between A.D. patients and controls was chserved.

The remaining statistics were provided courtesy of Mr. T.C. A&itchison, Dept.

of Statistics, Glasgow University. Figure 1 is z dirsct linsar correlation
which determines the degree of asscclation between contact plate and SHT

bacterial numbers for each patient and then expresses this on a scale of -1

ino relationship through # to +1 (definite relationship!. Figure 2 is alsc a

linear correlation determining the degree of assocciation between each
patient's correlation (as displayed in figure 1). This was again expressed
ot a scale of —-1 to +1. There were different numbers of patients in each

analysis in figures 1 and 2 due tc the fact that within each A.D. patient's
sample, correlation of bacterial numbers between contact plates and SWT
sampling was cnly undertaken where both were pesitive +or the particular
bacterial group being examined. Figures 3-14 - One-way analysis of variance
was used to examine if there were significant differences betwsen the means of
the bacterial numbers in each of the eczema severity level groups. Sample
sizes between contact plates and SWT varied in each bacterial group due tc 18
contact plates being taken per patfent as cpposed to 12 SWT samples.

SWT sample size (in one bacterial greup) varied due to the different recovery
rates for that group by the varicus SWT media/incubaticn requirements.

Figures 15, 16 and 17 were a comparisen of the standard deviations (or change
in contact plate bacterial numbers) cover time for each body site of a patient

{the pumerator of the ratic) and comparing that to the standard deviation for

Yy



1L

i
i

obtained for that body site over time for sach of patients A, C and D.
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RESULTS
TABLE 1

Qualitative bacterial carriage of patients and controls ‘

Number of body sites sampled with positive bacterial carriage 1
ﬁ‘

Statistical sig'nifica?;

Eczema patients (%) Controls (%) 2p (%)
S. aureus (l
- Contact plates 257/369 (69.6) 35/341 (10.3) <0.1 1:
medium 1 132/243 (54.3) 14/226 (6.20) <0.1 i
- SWT medium 2 129/238 (54.2) 9/213 (4.20) <0.1 :
medium 3 115/243 (47.3) 4/226 (1.80) <0.1 it
CNS/M ' \
- Contact plates 306/369 (82.9) 293/341 (85.9) >10 ]
medium 1 124/243 (51.0) 137/226 (60.6) >10 1
- SWT medium 2 111/238 (46.6) 133/213 (62.4) 5<p<10
medium 3 120/243 (49.4) 113/226 (50.0) >10
Diphtheroids
- Contact plates 271/369 (73.4) 298/341 (87.4) 1<p<5
medium 1 117/243 (48.2) 155/226 (68.6) 0.1<p<1
- SWT medium 2 75/238 (31.5) 107/213 (50.2) 0.1<p<1
medium 3 86/243 (35.4) 106/226 (46.9) >10
?
Key - SWT - Surface wash technique 1

medium 1 - blood agar incubated aerobically

. medium 2 - blood agar incubated anaerobically

medium 3 - MacConkey agar
- 2% - Chi-squared statistical test
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TABLE 2 |

Qualitative bacterial carriage of swabbed sites of patients and controls

i
{

Bacterial carriage + Statistical significanc', '
Eczema patients (%) Controls (%) 2-p (%) '.
S. aureus |
- Nares 18/20 (90.0) 10/19 (52.6) <0.1 "
- Umbilicus 12/20 (60.0) 1/19 (5.30) <0.1 2
- Groin 12/20 (60.0) 1/19 (5.30) <0.1 |
- Interdigital 9/20 (45.0) 1/19 (5.30) <0.1
CNS/M N
- Nares 17/20 (85.0) 16/19 (84.2) >10
- Umbilicus 16/20 (80.0) 16/19 (84.2) >10 i
- Groin 16/20 (80.0) 13/19 (68.4) >10 vl‘
- Interdigital 18/20 (90.0) 15/19 (78.9) 5<p<10 A
Diphtheroids
- Nares 9/20 (45.0) 16/20 (84.2) <0.1
- Umbilicus 11/20 (55.0) 16/20 (84.2) <0.1
- Groin 9/20 (45.0) 16/20 (84.2) <0.1
~ Interdigital 9/20 (45.0) 16/20 (84.2) <0.1

- positive bacterial carriage was scored for bacterial appearance on any of :
the three media J
|

- 2 - Chi-squared statistical test
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terial numbers within each eczema patients' sample

by the two quantit

ative sampling techniques.

S.aureus (n=I5 pat

and 0-74).

No. of 5

observations 2

ients), median correlation=0+589 (quartiles 0+4I

ey
'
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correlation midpoint

CNS/M (n=I2 patients), median correlation=0+49I (quartiles 0¢32 and
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I
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patients), median correlation=0-085 (quartiles
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FIGURE 2.

Correlation of bacterial numbers between A.D. patients by the two

quantitative sampling techniques.

Correlation was performed on the mean correlations (+) obtained from
each A.D. patient's body sites.
S.aureus (n=I6 patients), correlation =04I4
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FIGURE I5.
Patient A S.aureus contact plate count on visit Eczema level
— —"- N ——
Body site no. I 2 3 4 5 6 I 2 3 4 5 6
I - - - - - - - 0 0 01 O
2 933 57 766 28I 251 328 - I I 2 0 2
3 994 520 564 276 265 9 - 2 1 2 1 2
4 - - - - - - - 0 0 0 0 O
5 - - - - - - - 0 0 0 0 O
6 942 29 I3 173 347 163 - 0 0I 0 O
7 I5 0 1 8 45 S - 01 0 0 O
8 279 T 93 80 16 73 - 0 0 0 0 2
9 199 0 9 7 46 35 - I 0 0 0 1
10 481 7 126 80 41 I0 - 0 0 0 0 2
II 442 6 33 40 18 10 - 0 6 0 1 1
I2 I15 16 8 26 37 5 - 0 ¢ G 0 O
I3 21 2 10 8 63 17 - 0 0 0 0 1I
I4 I3 2 I4 5 6 6 - 0 0 0 0 1
15 1400 30 32 II39 42 506 - I 2 3 2 3
16 1400 5 55 800 I8 983 - I I 3 3 5%
I7 9 0 24 6 9 32 - 0 0 0 0 O
18 32 4 I7 6 5 ) - 0 0 0 0 O
19 310 200 98 46 43 12 - 2 2 2 2 2
22 - - - - - - - 2 3 2 - -
1
No. of 4 -

observations 3 1

2 -

L T

. | ) T L T T T T T
0+0 OeI 0<2 03 0+4 0°5 Q<6 G+7 08 09 10 I-I
Ratio of within site, across time, standard deviation/

between person standard deviation for that site.

Median ratio = 0+57

Results for patients B, E and F are not given as they were colonised by few if
any S.aureus, had no severe eczema flares ever the nine month study peried and
therefore reveal little to connect changing §.auwreus

numbers with changing eczema severity.
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FIGURL 1G.
Patient C S.aureus contact plate count on visit Eczema level
r — ~
Body site no. I 2 3 4 5 6 I 2 3 4 5
I - - - - - - I 0 0 0 -
2 300 240 I400 123 730 1195 3 2 2 2 -
3 I000 1I74 I400 85 3II 1242 3 2 2 2 -
4 - - - - - - O 0 0 - -
5 - - - - - - 0O 0 0 - -
6 5T 34 300 34 62 106 I 0 0 0 -
7 4 8 34 9 I8 32 I 1 11 -
8 58 18 92 3 6 75 0 0 01 -
9 I1I 13 84 2 4 86 ¢ 0 0 1 -
IO I3 286 103 12 II 152 I 2 1 I -
1I 34 20 62 7 5 2II1 I I 1 0 -
I2 19 I3 59 I 28 25 I I 0 1 -
I5 28 197 238 5 25 ] I 1 1 1 -
16 42 29 404 I3 24 16 0O 1 1 1 -
I7 4 29 95 I0 49 45 0 0 0 0 -
18 5 9 80 2 2I 120 0O 0 0 0 -
I9 244 66 350 46 736 722 3 2 2 2 -
23 - - - - - - 5 2 2 2 -
24 - - - - - - 3 2 2 2 -
25 - - - - - - 3 1 1 1 -
26 - - - - - - 3 1 1 2 -
5-
NO. Of 4—,"
observations 3 4
2 J
I p
T T T =) T T T T T T T L b
00 O¢I 0¢2 0+3 04 0+5 06 07 08 0+9 I+0 I-I

(o))

NMNHHHHEHOOOOHOOOOHOOONNO

Ratio of within site, across time, standard deviation/

between person standard deviation for that site.

Median ratio = 0-I9
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FIGURE 17.
Patient D S.aureus contact plate count on visit
— e N

Body site no. 1 2 3 4 ) g\
I - - - - - -
2 285 376 50 709 I3 60
3 891 124 232 191 37 8I
4 37 504, 1I6 45 2 0
5 233 376 8 124 96 0
6 0 I400 51 32 6 8
7 II2 38 37 0 193 4
8 28 0 I460 0 I 66
9 70 - 1400 0 I S
I0 25 49 23 169 9 52
II I10 - 19 162 3 I5
12 8 2I I0 1I9 4 22
I3 I0 23 19 5I 552 62
I4 - 235 6 270 790 378
I5 I35 45 I8 249 28 330
16 0 0 16 34 9 45
I7 - - - - = -
18 5 - 6 I 156 13
19 357 66 - 407 31 7
27 - - - - - -

)
No. of 4

observations 3 |

2

I

H

NMNWNH I HHOOONMNOOHOOOHHH

Eczema level

2

I O HNMNNDNHRFHOFHMHFHHOHMHRHHKFHKMH

L O FHNHHHNOMHEHNNHEKHNDHO N

e

I \WOKMRKMHWMNNOMNNMNNODNOONHMHEKHWWO

040 0+I 0+2 03 Q¢4 05 0+6 0+7 08 0+9 I+0 IsI

.
L

\n

W NODHKMHHEHMWWNODWWORHMNDNHHWWH

[

PO OO HNONHOHRHMFEHHNDO

Ratio of within site, across time, standard deviation/

between person standard deviation for that site.

Median ratio = 0¢46
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TABLKL 5.

Investigation of whether large S.aureus numbers or dermatitis occurs

first.

Observations

T 10

S.aureus numbers rise over 6 week period and

eczema level change (up or down) over the

following 6 weeks. 34 (6%%) 20 (37%)
Eczema level rise over 6 week period and

S.aureus numbers change (up or down) over the

following 6 weeks. 22 (42%) 31 (58%)

‘Observations' was the number of bodv sites that had the describec ccurrence.

The above table examines body sites of A.D. patients included in  the
sequential study. Sampling tcok place 6 times at & weekly intervals for each
of & patients. It demonstrates that where S.aureus numbsrs have risen at a
body site from one sampling to the second sample taken at that site & weeks
later, then the eczema severity level is more likely to have risen (&5%) than
fallen (37%) over the 6 weeks following the second sample date (i.e. from the
second to  third sampling). The converse was true for S.aursus numbers

following a 6 weekly rise in eczema severity at a body site.
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TABLE 4.

Bacteriophage typing of 348 S.aureus isolates from A.D. patients.

Phage type No. of isolates %)
Group I 9 (3)
Group 2 67 (19)
Group 3 I59 (46)
Othex 57 (16)
Non~-typable 56 (16)
FICUBE .18.

A.D. patients with one or more phage type groups.

No. of T 4

|

patients

N E=N (S,

T U T T >

No. of phage groups observed on patient.
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TABLES '§-I0.
Bacteriophage typing of S.aureus isolates from the body sites of

sequentially studied A.D.patients.

Patient. A Visit
1 2 3 4 5 6
phage type No. of body sites at which phage type observed.
group 1 - - - - - -
group 2 - - - - - -
group 3 25+ I4 20+ I8+ 22+ I8+
other - - - 2 - -
non-typable I - I I - -
Patient B Visit
I 2 3 4 5 6
phage type No. of body sites at which phage type observed.
group I - - - - 5 -
group 2 - - - - - -
group 3 8+ I2+ - - 7 2
other - 2 I - - -
non-typable - 3 I - 2 2
Patient C Visit
I 2 3 4 5 é

where a nasal isolate was recovered.

phage type No. of body sites at which phage type observed.
group I - - - 2 - -
group 2 - - - I3+ IO 21
group 3 - - - I - -
other 2I« 2I+ 24+ IS5+ IT+ 20+
non-typable - - I I - 3+

Key:- + -number includes the nasal isolate phage type
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Patient. D Visit
I 2 3 4 5 6
phage type No. of body sites at which phage type observed.
group I - - - - - -
group 2 - - - - I -
group 3 IS5+ I6+ I7+ 4 20+ 21+
other 3+ I I 15+ - -
non-typable - - I - - -
Patient E Visit
I 2 3 4 5 6
phage type No. of body sites at which phage type observed.
group 1 - - - - - -
group 2 - - - - - -
group 3 II+ I4+ 2 I+ 2+ 4+
other - - - 8 - -
non-typable - - - I - -
Patient F Visit
- I 2 3 4 5 6
phage type No. of body sites at which phage type observed.
group I - - I - - -
group 2 2 - I - 13 -
group 3 - 6+ I 3 I -
other - - - - - -
non-typable I I I 3 - -

TABLE II. Comparison of nasal S.aureus type with the predominant

type found on the skin of A.D. patients,

S.aureus nasal and skin types No. of observations (%)
match 14 (70)
different 2 (10)

no nasal isolate 4 (20)
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TABLE I2.,

Frequency of nasal S.aureus. isolation.

Patient . S.aureus nasal isolation.
yes no
A 5/6 1/6
B 3/6 . 3/6
c 6/6 0/6
D 6/6 0/6
E 5/6 1/6 |
F 1/6 5/6
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Comparison of mupirocin, diprosone and “combined" treatments on the

bacterial skin flora of A.D. patients.

Key:- mupirocin

, diprosone - - - -, “combined" - - - -~

The value of IO0 waa given to the average bacterial number for each

grouping on day I.
]

100 A

S.aureusAnumbers as 801

a percentage of day 60-

I average values. 40
20 1

4OOA

CNS/M numbers as a 300 -

percentage of day I
200 A
average values.

I00 -

Day
L 4 7
——e I00 0-0 24
= -4 I00 379 3-I
-.=g I00 53 04
12345617
time/days
A
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/ A
/ \ Dg;
/ N T 4 T
4 —— T00 4 25

- -»& I00 399 25I

-.-p I00 16 60

4
400 A
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200 1
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values. T00 4

Day
I 4 1
— 00 53 209

- -& I00 55 82

1234567

] 4

Lkt
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TABLES I3 and I4. )

Treatment and clinical condition.

All eczema level scores read in the treatment studies had their initial
(day I) and final (day 7) values compared to check for improved, static

or worsened clinical condition at each of the body sites.

No. of body sites.

~ — N\
Treatment improved static worse
mupirocin 15,(29%)  29,(56%)  8,(I%)
diprosone 12,(52)  II,(48%)  0,(G%)
"combined® 8, (62%) 5,(38%)  0,(%%)

One patient given mupirocin treatment was followed up, sampling

weekly (days I4, 2I and 28), and the clinical condition of the body

sites at days 7 and 28 were compared, to that at day I.

No. of body sites. avérage body site eczema
e
~ —
Day improved static worse : level.
7 2»9(18%) 6’(5%) 39(27%) I-125
I4 89(7%) 39(27}6) O,(%) 05
21 7, (64%) 2,(18%) 2,(18%) 0-75

28 5,(4%)  6,(5%) 0,(0%) 0+75
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TABLE I5. |

Antibiotic resistance of 60 S.aureus isolates.

Mupirocin resistance of 0+I25ug/ml

0+25 Fg/ml -
050 )Ag/ml
I1-00 /ug/ml

Methicillin resistance of I-00 )ug/ml

2400 pg/ml

I7
30

12

53

isolates.
isolates.
isolate.

isolates.,

isolates.

isolates.

Mupirecin MIC of

Methicillin MIC of

MIC - Minimal inhibitary concentration
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FIGURE 20.) Bacterial contact plate counts when the SWT count is zero.
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FIGURE 21I.)

SWT bacterial counts when the contact plate count is zero.

S.aureus CNSZM
6} 64
No. of 5 No. of 9 7

obsexrvations. 4 - observations 4

31 31
2 1 2
14 I -
I 2 3 4 I 23 45 617
SWT bacterial count (log) SWT bacterial count (log)

The coloured areas denote the number of total observations where one
or more of the other groups of bacteria numbered over 500 (over iOO

below) on the contact plate.

Diphtheroids.
71
6 -
No. of 21
observations 41

I 2 3 4 5 6 7T 8 9

SWT bacterial count (log)
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FIGURE 22.

SWT sampling.

during

Fluid loss

3

> 0+81

0+76-0+80

0+7I-0+75

0+66-0+70

0+6I-0+65

0¢56-0+60

0¢5I-0+55

0+46-0+50

0+41-0+45

0+ 36-040

0+3I-0+35

0+26-0+30

0+21-0+25

0+I16-0+20
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0+06-0°+10
0+00-0-05

300+

2001
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No.

samples.,

160 4

Fluid loss by each 2ml sample/ ml.
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4. Discussion and Conclusions

4.1 Bacterial Flora of A.D. patients and controls

Tables 1 and ¢ show the gqualitative bacterial

,w.
Il
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]
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«
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bacteria for both A.D. patients and controls as was deteramined by the three
sampling technigues — contact plates, surface wash technigue (SWHT! and swabs.

fs has been found previcusly (Aly =%t 3l. 1977, Hhite and Noble, 198&:

E

S.aureus carriage rates were higher for A.B. patienis than for ths
healthy population. This was Tound to be frue for all body site examinad.
The differences found for CNS/M carriage betwsen the fwo groups werse noi
statistically significant. Diphthercid carriages intergretation was less
clear with the SWT-medium 3 carriage rates not being significantly differsnt
for A.D. patients and controls. The differences for the contact plate and
SWT-media 1 and 2 rates were statistically significant though and highly so
for all the swabbed body sites.

Carriage rates for 8.aursus SWT blood agar {incubated aerobically and

j41]

anaercbically: are wvery similar. This is alse true for CNS/M and

demonstrates the facultative anaercbic ability of staphyioccocci. Micrococci

1)

are obligate aercbes (Morse, 198¢) and as the CNE/M anaesrobic carriage rate @
not greatly less (if less at all} than the aercbic rate, it suggests that the
micrococci formed a small part of the CNS/M grouping.

Conversely the diphtheroid carriage rate differences for the SWT aercbic
and anaerobically incubated blood agar, might suggest that obligate aerobic
diphthercids constitute a guarter fo a third of the tetal -diphthereoid skin

flora. _ -
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MacConkey agar (SWT-Medium 2} was initially chosen for detectio

5
)
~h
X
L]
a0}
2]

i

negative bacterial species. The number of Gram negatives found did not
Justify this medium's use.lt was alse generally less good at S.aureus
/ CNS/M and diphtheroid detection than was blood agar incubated aerocbically.

In any future studiss it might b= preferable to uss C.L.E.D. medium £o ses if

this wmedium rveally 1is supericr Yo SHT medium 1, as could be construed from

In Table 2 nasal carviage for 4.0. patients and controls were found ic

4, =4, H 3 3 1 5 -4 PR 3 -
be 9@4 and 53% respectively. fly =t a1, 1977 found the antericr nares of
H H i o N 3 = - i . =t -+
A.B. patients S.aureus carriage rais o be 7%, the normal healthy

ot

population has shown great variability in siudies on S.aureus nasal carriags
rates though 19-44% is commcn (Noble =t al. 1T57%. This study’s higher valus

of 53% may be siightly positively biased due o the inclusien of hespital

staff as &/26 of our controls, 4 of which were S.aureus positive.

4.2 Correlation of bacterial numbers betwesn contact plate sampling

SWT-Medium i

This comparison was undertaken to see 1f bacterial numbers obtained by
contact plate sampling were comparable to those from the SWT. If correlation
was found contact plates offer a faster more convenient methed for extensiva
sampling of A.D. patients.

Figure 1 is a comparisen of the mean body sites correlation obtained
from each A.D. patient. Correlations for S.aureus and CNS/M were found to be
fairly consistant and reasonable (Median correlatiens of .59 and #£.4%9
respactively). As each perscn's correlation was basad on 8-18 ohservations
{(i.e. body sites!, the consistency is good. There was ne correlaticn for the

diphtheroids (#.88 median?.
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Similar findings were obtained (Figure 2: when the mean correlations for
each body site between A.D. patients were compared. S.aursus and CNS/M gave
correlations between the various body sites of £.41 and £.55 respectively
whereas that for the diphtheroids was —£.35.

The conclusions rawn TfTrom these facts are that S.sureus and CHE/M

numbers on A.D. patients are comparable betwsen patienis or body sites and

between contact plate and SWT sampling. This is 0zt $rus for the
diphthercids. These findings suggest it is possible fo use contact plates

for extensive monitoring of S.gureus and CHE/M 1n cliinical siudies of A.D.

— < 11237 2 = JURp T - 4 L= = 2L 4D =t
as follows: {1} #illiamsen and Kligman, 19463 suggest a 3648 hour incubation
r 3 T T s sy i~ -
for bacteriz recovered by the BHY. In this study an incubation of 24 hours
= £ - - 3 T = =73 3 A3 n= =% T i : -~
was preferrad for faster resulis. In preliminary studies, similar counts of

diphthercids were obtainsed fros examination of 3 plais after both 24 and 48

hour incubation. Colonies could be sxiremely small at 24 hours though and
therefore 1t 1is possible that incorrect counts wers  faken. {2} An

alternative explanation is that triten X-188 ics io some sextent baciericidal,
particularly so for the diphthercids. Bicom et al, 1979 recommend no more
than 3% minutes should elapse between sampling and ineculation of the-bacteria
onto agar.

This immediately poses a problem in this study as the sufensive sampling
of a person teok 45 minutes te an hour after which samples were measured and
diluted before being transferred to agar. Lower SWT loge counts for the
diphtheroids are seen in Figure 2 with mest in the range &-1¢ compared to
S.aureus and CNS/M, range of B8-12. This suggests that the second explanation
is the correct one as diphtheroid contact plate numbers tended to come in the
middie of the range of S.aureus and CNS/M conftact plate numbers. if this is
the case then it is iikely that contact platec can be used {even preferrea
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At higher contact plate bacterial numbers, aggregation of colonies was
sometimes observed. A value of 148 was given to those plates showing
semi-confluent bacterial growth. Extreme care was taken counting the higher
numbers, though due to the occasional localised aggregation of bacteria
colonies seen on some plates, these counts must be considered less accurate

than lower bacterial counts. In this aspect contact plates are less accurate

at determining bacterial numbers than the SWT.
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4.3 Correlation of bacterial numbers and clinical state

11 three bacterial

correlation betwsen the

with the high probability ipdd{ 8.881; #was not a2 chance ohssrvation.
CNE/M showed no change (pr#.865) and the diphthercids decreased in numbers as
sczems Gecome worse [(S.8814pd@. .81,

The 5HT media i, 2 and 3/sczema lsvsel corrslation alsp showed  an
increase  in with though this wmas ilesgs distinct

feamining the 95% confidsnce limifs? than for the plates. CNE/H
showed a2 small increasing Irend of SWT numbers with sczema severity though
increases were less overall than for S.aureus. No trend was noticed for the

of triton X~188 on the diphthersid numbsrs.

In view of the higher sample numbers in the contact plate/eczema level

1
by
P
e
r
i
g}
5
i
A
ri
H
=}
fis
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M
et

cerrelations giving higher probabilitiss  tha
correlaticns that the observations were not due to chance alens and  the
a2ffects of +trigten %-1¥3 on SWT diphtheroid numbers, the confact plate
relationship is most likely tc show the “true” relatienship.

Although high §S.aureus numbers nave praviously been recovered from
eczematous lesions a direct relationship had not been established. CNS/

icantly related to sczema severity

numbars did nof appear tc b2 sc sign:

~4

though all three SWT results indicated incresasing CNS/M  numbers with eczens

leval. Sigrificant inverse correlation between diphthercid numbers and
Pay ey S | oo et
[SSEpe = H P YL oz Piiiid o
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- Twe questions arising from these resulis are do S.aursus {and less so
CNS/M) and diphthercids compets for binding sites on skin that on A.D.
patients are more favourable io S.aureus or less favourable fo  diphithersids

and does S.aursys causs or aggrevaie lesions on eczematous skin? These

questions are considered move fully in 4,11 ‘Speculations on £.56.

4.4, itongitudinal study of A.0. Fatients

particular body sitej ars given fc demonstrate the wvariabilidty of 3S.aureus
colonisation beitween the sites across time. Fatients & and D show great
variability whereas patient C's body sites are iless variable in ra2lation o
S.aureus colonisation.

Eczema lavels, as recorded. uasually change by only 1 over & wesks,
occasicnally £ and only once 3 suggesting that the mechanisms or. faciors

involved in skin damage or hzaling takes longer than & weeks %o change healthy

skin to severely eczematous skin or vice versa.

4.5 Large S.aurzus numbers precede dermatiils or vice versa

The above guestion was considered in view of the dirvect

rzlationship befwzen S.aursus numbers and =2crema severity found in this study.




—yl—

n
Q
-+
o
o
m

static) over the & weekly inftervals between visit

were examined (Table 3). It may be seen that if S.aursus numbers ri

eczema level is iwice as likely toc rise than to Tall over

weeks. There were 75 chservations where the sczema level remained siatic
after a rise in S.aursus numbers, fhough 1% can alsc be ssen that subssguent
to & rise in esczems level then S.aursus numbsrs ars more liksely o fall than
Tise. This last cbservation does noi concur with the direct relatienship
found between S.aureus numbers and =czema lsvel. targe S.aureus numbers are

thus more likely t¢ precsde eczems than

The table

differentiation

as & rise. Greater elucidafion may bs brought about by changing
5 : izits 3 & § e~ s £ Ehas - 14 =
pericd between visiis although greater clarity of the resulis may

in 4.11 ‘Speculations on &.D. pathogenesis'i,

4.6 Bacteriophage tvping of S.aureus isclates
a

Table 4 shows the phage types of

1] S.aureus isclates recove

red from

eczema patients during the study. As may be seen, the predominant group was

that of group 3 (4% of isclates! whiist ls=ast observed

wWas groaup

1 (3%:

These results may be compared tc these of Lever et al, 1988 from which it may

o2 ceen that fewer of our isolates were non—fypable and of the typabl

group 3 was again the mest often cobserved - alsc found by

1y, 1988.

demonstrates that 3@% of th= patients examinad had two or mors groups

from their skin.
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ENE/M were inikially greatly reduced by mupivrocin and combination

treatments though mupirocin was less s=ffective at reducing diphtheroids,

- ~ PR . = .
an effect on CHNE/M numbers than S.asursus numbers with 5.7% and 1S5.8% CHNE/H
survival rates and &.84 and 5.3% S.aursus survival ratss respectively. After

AF+ . o & i & CRIC iR + ira i
bearzng on o 1ts Fefovyery. After combinad freatment CHE/M recover ioc £9.7% at
dayv 7 —mmoarsd fooa i rime Aoermacs e B Y Fore O opirpric At day 7 it i

= {3 r_'..-m:..x:u 24 L5 & Coniinugseg decrsass 1o .94 Tor S-aursuc. TR oWdEyY 7 1 on is
&~ i~ i -, et i i
also interesting thaet diproscone has increassed DNS/M numbsrs and

onge numbers.

jad}

Zlinical affecis of the ftreatments

N

]

Comparisocn of the treatment affects was made by examining the percentage
of body sites sxamined that improved, weres static or grew worse clinigally
over the week's treatment {Table 13}.

While mupirocin does remove S.aureus the hest, it proved to bz the least

ol == 3
clinically effective of the three treatments with 15% of sites deteriorating.
No clinical deter:icration of sites was seen with steroid or combination

treatments the latter of which achieved the largest percentage of improved

sites, Thz anti-inflammatory effect of the topical steroid was most
beneficial in addition teo the antibictic affect. The results therefore

concur with those of Leyden and Kligman, 1977.

Table 14 demonstrates that maximal improvement with mupirccin  treaiment

=%

occurred sfter 14 day

1]

. Farhaps S.aureus {an aggrevating factor?! removal

allows the skin %o heal, though less rapidliy than with diprosone.
s 9 b4 I
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4.9 S.aureus isolate antibioctic sensitivities

‘Methicillin resistant S.aursus (MRSA) sirains are spreading causing
significant amounts of hospital acguired infection (MacDonald, 196Z2;). These
epidemic strains possess various mechanises for resisiing antibistic action.
For this reason we examined the antibiciic sensitivities of 68 of ocur isclates
for methicillin and mupirscin resistance. Mupirscin offers a potential
method of control for multiple resistant sirains.

None of our &8 isclates (from the initial sore-mupireccin/diprosocne  freatment
part of the study} schowsd MRSA or mupiroccin resistance though MRSA found
during the freatment studies {(by the Western Infirmary Bactericlogy Dept.)

caused the termination of the treatment studies on efthical grounds.
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The three histograms in Figure 28 demonstrate that no bacteria cbhtained
by the SWT, when at the same sife a positive contact plate result for  that
bacterium grouping was cobtained, cccurred overwhelmingly when the contact
plate numbers were 2@ or less. This was the case for 73% of S.aursus. &4% of
CNS/M and B@% of diphthercic contact plate positive, SWT zerc chservations.
The other 20-3&% discrepancy may be as 3 result of the fact that the tweo
sampling techniues were performed immediately adjacent toc each other, at the
same body site, to aveild one ftechnigue affecting the bacter:i:al numbers removed

by the other technigque as would occur when performed cn the exact same site.

Conversely  the number st observations obiained when 3WT gave positive
bacterial counts and contact plats nocne are shown in Figurs 21, When the

ctloured area observations are ramoved it may be seen, especially for ths




-48-—

number of all observations for all the bacfteria are smaller than the
observations on the previous page implying that contact plates are more likely
to detect the three bacterial groups than the SHT. It should be nocted
however that both sets sof observations are small ceomparsd o the tetal number

of observations with both positive or both negative.

The diagram in Figure 22 shows another factor affecting calculation of
hacterial numbers by the SHT. Fluid Ioss during sampling has an affect on

loss. Soms allowance for this has been mads though this assumsd that  fluid
was not recovered on final aspiration of the fluid whersas cccasional leakage
arcund the edge of the t=sflon ring during sampling was ohssrved. If lz=akage
only occurred a2t the end of sach the “corrsciion factor’
would accurately allow for the bacterial numbers lost. If leakage on the

the wash fluid will have been altered lsssening the accuracy of the

“correction factor®. Figure 22 suggests that the calculatad bacterial numbers
from sach sample were generally comparable as mosi observations were normally

-

distributed about #.256-%.38ml of non—recoverable wash fluil

£
"

4.11 Speculations on atopic dermatitis pathology

In this thesis 1 have shown that as clinical sevarity of eczems rose,
the numbers of S.sureus bacteris alsc rose whereas those of the diphtheroids

declined. Paucity of diphtheroids on eczematous skin had been previously

e

noted-especially for the lipephilic diphtheroids {Aly 2t al, 1978}. The
study chowed there was an inverse relationship for these two bacterial types
on eczematous skin.

CNS/M numbers appzared unaffectad by sczema severity, as determined by
contact plate, though the SWT did show some increase in ONS/M numbers with

eczema severiby. This was less than was seen for S.aureus. An  inverse

n

-1 S 3 e SN A A3 pl - = % 7 o =R N R s ~F o 3 i -
relationship for ONESM and diphthercids had pgrevicusly been notad in the nares
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of “normal® individuals (Aly et al, 1978} and on the skin (Marple

)]
0]
Jor |
(w3

Williamson, 1%69). Marpies et al, 1949 oroposed that inhibitor strains =suist
among the lipophilic diphthercids which control the ecological status of both
coccl  and entercbacter species as the removal of lipophilic diphthercids by

antibiofics allows the emergence of S.asursus or enterbacieria as well as

growth of CNG/M. Indeed &ly et al, 1977 wrote “the preponderance of
lipophilic diphtheroids is indicative of normal healthy skin®. So why does
both uninvolved and dermsfitic skin of eczema patienis have relatively few

F= — — - £z 3

Such strains ars by Tar the most numercus asrohic diphthercids of the normal
_ ~ - ; 1 5 e i1..

skin flora (Marples, 1949:. Pollock et al, 1949 more specifically found this

ja i . - 2 - 3 Fs T y— 3 £=

to be abscluis despendance on oleic acid {ciB:il. The powerful seld

disinfecting ability of the skin for potentizl pathogens: such as sireptococct:
and staphylococci has also been shown by Burtenshaw, 1942 and Ricketts st al
{personal communication in Pollock et al, 1949} to be due to the presence of

oleic acid derived from sebaceocus secretions. Oleic acid was alsg found o

be S.aureus irhibitive by Wynne and Foster, 1958 though contrary fo all thess

(%R
1
ot
U]
fua
1

findings were those of Fritsche and 2itz, 1973 whose study suggeste

L,

acid “stimulated" S.aureus growth. These variable resulis are probably dus
to test procedures with different concentrations of oleic acid and cther
growth medium substances. The attentuatieon of fatty acid bactericidal effect

} as ha

1]

st

by calcium and magnesium icns has been cobserved (Galbraith et al, 197
the mutual detoxifying effect of cholesterel and ocleic acid, both inhibitory
on their own, may be some of the Tactors that explain the rangse of resulis,
Cholesterol forms a greater proportion of atopic dermatitis sebacecus lipids

than that of a healthy person and atopic dermatitis sebum has a relative

FImImm—is = e o d ~ 4y £ . 3 & 1 4 - & =4 -1
deficiency of unsaturated fatty acids {(8bes et al, 1978 and Ead =t al,
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The requirement of diphtheroids for oleic acid and i%ts inhibitory

[=%

affects on other bacteria could explain the dearth of diphthernids an

]

increase in cocci if oleic acid is less readily available on atopic dermatiti
skin. Thizs i1s quite likely (see below!. It is interesting to note that the
C.acnes bacterium, responsible for acme at puberty, is stimulatsed by olsic

acid {(Puhvel and Reisner, 1974 am
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fatty acids in the skin are derived largely from the ssbum which has increased

[

output at puberty (Hheaily, 1965:. in addition, acne patients have a lower
incidence of atopic dermatitis {Liddell, 19745,

Removal of fatty acid from
staphylococci though replacement of the acstone solubls material will resiors
the inhibitory action of normal skin {(Aly et al, 1972:. Aly et al, 1975
showed that the skin surface lipid of pecplie who possess  high normal  skin

populations and toclerate large numsbrs of S.aureus and C.albicans on ths skin

was less toxic in vitre to these organisms than lipids from the skin of pecple
i VILTO g f
on which these organisms do not persist.

Prose, 1965 noted the sebarecus glands in the scalp of atopic dermatitic

V]

tio

Ve
ot

infants are reduced in number and show retarded development. In add

|
their basal cells are smaller than normal. Low sebum ocutput was recovded in
atopic dermatitic individuals and the skin surface lipids present were
deficient in constituents derived from sebaceous glands (Wheatly, 12&3:.
Follock et al, 1949 found that on dry, glaborous skin while
non—-lipophilic diphtheroids occur, they are few in numbers. Thus the skin o

atopic dermatitis patients has lost its sebum bactericidal protection and

diphtheroid interference. It is likely this is the reason for the increased
numbers of other bacteria seen on atopic dermatitic skin as well as the
increased susceptibility of A.D. skin to skin infection by other

microorganisms (Noble, 1981).
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The question arises as to why the skin lipids should be lacking in

unsaturated fatty acid. Unsaturated fatty acid metabolism of both atopic

1

dermatitis and healthy individuals was examined through the literaturs

available. Hansen, 1937 regarded sczema as an sxpression of unsaturated
fatty acid deficiency. On treatment of patients with unsaturated fats hs
found that coincident with a serum level increase of unsaturated fats was a
clinical improvemsni. His research was bassd on that of Burr, 1989 who Tound

that rats placed on completely fat free diets (but otherwise adeguate! soon

develop a definite syndrome which began with skin scaliness. This
disappeared on veaddition of Tat io the dist.

Cornbleet, 1935 using mailzs o1l {an unsaturated fatty acid source}
orally administered zlsc found sczema improvement. Other findings. such as

i

raports and the treatment was brought inko disrepute.

ot
e

Recently the subject has resurfaced with evening primrose oil {Efame

being advocated for freatment. Evening primrose oil (EPD} is a rich source of

unsaturated fatty acids. The composition of EPC (Manku, 1983) is:— palmitic
acid (cib:z8)y - &%, stearic {(ciB8:#) - 2%, oleic {(clB:1} - 11.34, lincleic
(c18:2 wb} — 72.3% and gamma-linclenic {ci8:3wb} - 8.9%. Sunflower—-seed oil
compositen:— palmitic - 2.3%, stearic - 3.7%, sleic - 24.3%, lineleic - &1.3%

and linolenic -1.8% was also found beneficial to eczema (Press et al;
19743 . Note the high % contents of cleic, lineleic and less soc lineclenic
acids.

Nine papers support the value of unsaturated fatty acid/EP0 treatment
(Hansen, 1%33; Cornbleet,19335; Press et al, 1974; Wright and Burfon,
1982; Wright et él, 12835 Galland, 198&4; Schalin-Karrila et al, 1987;
Bordoni et al, 1988 and Biagi et al, 1988) and threes do not confirm these

findings (Pettit, 1934; Bamford st al, 1985 and Greaves and Corbett, 19B8:.
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Manku et al, 1982 found reduced levels of prostaglandin precursors in
the blood of atopic patients and proposed defective delia-4—desaturase
function as a biochemical basis for atopy. In a further study, Manku found
that of plyasma phospholipids, 1linoleic acid was significantly elevated {Manku
et al, 1984) but all its wmetabolites were significantly reduced. The

delta—&—desaturase enzyme

n

atalyses the first step of conversicn of linoleic
acid to its metabolites (Brenmner, 1971). Hright, 1985 alsc suggested
defective delta-&—desaturase function as a basis fer atopy. The
delta-4-desaturase is a central enzyme in unsaturated fatty acid synthesis

(see below — from Brenner, 1971).

phospholipids triglycerides
+ Lysophospholipids + —s<Glycerol-phosphate
inhibition
Competition  18:2(w9)— +20:2———— 20:37 — —» 22:47 7
Oleic 1
~~] A6
Prod. inhib.
Desa-
Linoleic f—» 18:3(w6)— *20:3—————20:4 — —» 22:5 —

tura- | inhibition |

tion I~ 18:4(w3)- +20:4———=20:5— —> 22:6 —]

o —linolenic/ T
C:Nfeed back inhibition

§| [dtion
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€| Uprotei

- rqtem} Diet

Glucose

RNA ?
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Delta—-4—desaturase metabolises the acids preferentially {1.e.
alpha-linolenic befere linoleic before oleic!. The diagram shows the

linoleic metabolite {(dihomo—gamma-linclenic acid e%c}? inhibition of the

i

delta-4—desaturase enzyms. Delta-5;, 8, 11 esicesatriencic acid (w9}

accumulates in essential Tatty acid deficient diet skin {(Prottey, 1974:.
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Usually 1t is min
of linoleic acid falls (as in the onset of essential fatty acid deficiency? in
which case the EnZYmEs that normally convert linsleic sCid via

dihomo—gamma—linolenic acid to arachidonic acid instead converts oleic acid fo

»

w—9-eirposatriensic acid {(Fulco and Me=ad, 1954:
2
In wview of HManku's findings that the plasma phospholipid lsvel o

lincleic acid was significantly higher for sczema patients than normal while

that of its metabolites were significantly lower {(Manku et al, 1984} it seems

possible that defective delta-4-desaturase function is te blame for atepic

dermatitis. I propeses that this defect is in the concentration of linoleic

b

-
ot

acid needed for if to be metabolised preferentially tc oleic acid, so that

normal dietary intake of lincleic and alpha-linclenic acids does nat prevent

delta-6~desaturaticn of cleic acid. This 1s consistant with the only

avels oF

o

significant finding in pre-treatment piasma fatty acid
Schalin-Karrila et al, 1787 who found that in the EPO treatment group olsic
acid serum levels were significantly lower than that of the normal controls.
In the piacebeo group, ecleic acid serum levels were alsoc lower than that of the
controls, although not significantly so. It was stated though that the EPC
freatment groups' initial eczema severity was worse than that of the placebs

£y
i

INGigld

o

group. As the study continued the beoosted dietary concentration of
acid was encugh for 1t to b2 metabolised te dihomc—gamma-linclenic acid {(which
increased significantly!. The metabolism of lincleic and the inhibition of

urther delfa-é-desaturation by dihomo—gamma-linclenic would grevent oleic
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acid metabolism. Thus freed from delta-&4—desaturase use, oleic acid may be
diverted to the skin by some other means {possibly in triglyceride foram}.

The six week further drop in plasma cleic acids levels, compared $o initial

[

values, might be due to i%ts usse by metabolic systems other than
delta-&—desaturass. By twelve weesks the lsvel has risen again, as has the
skin improved, suggesting that as the skin centinuecs to impreve the cleic acid
serum levels will rise as the skin nesds less to bring its sebum back o
normal composition. This trend should continue until the skin is clinically
normal.

The model thus predicis increased sebum cutput, less xerctic skin, fewer
bacteria and fewer S.aursus as oleic acid promcies diphthersid growth and has

coccal bactericidal action.

severity rises first is discussed. A= is shown {(Table 3 the answer from &

weekly intervals 1is gy

put}

ot clear but this may be explained. The lack of skin
sebum {(with oleic acid} and diphthercids leaves the skin of eczematous

individuals dry and disposed f¢ S.aureus colonisatien which on reaching

sufficient numbers initiate a flare. S.aureus is nct the sole irritant
though as a dry sebum—barrier-less skin is more irritable. . As Hill in

comments in Wheatley, 1245 stated:- "infants where skin is normal apart froms

eczematous patches are movre likely fo resclve the conditicon than those with
totally abnormal skin which is more likely to be unusually susceptible o
irritation of any kind regardless of demonstrable allergy®. Probably skin
inflammation is set in action when skin mast cells degranulate after

cell-bound IgE is cross-linked by S.aureus or cther antigen/irritants (Roitt,

1984) . S.aureus would be more irritant than other substances as 1% is

self-replicating and preoduces varicus toxins (Stephen and Fistrowski, 1984},
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Abnormal fatty acid metabolism may have consequences on rtelated
metabolic processes es.g. prostaglandin production. The fatty acids
previously mentioned are the precursers of arachidonic acid and various
prostaglandins.

The reason why all investigations have not supported EPD/unsaturated
fatty acid treatmsnt may be that they did not include oleic acid in their
reckoning which I suggest is at least initially nesded $toc make ugp for 1ifis
deficiency 1in ssbum. Greaves and Covbetis’® letier commented on the paper by

. . . - . - . . .
Schalin-¥arrila =t a1, 1987. & reply by on2 of fthe SchalinHarrila

EPD f{reatment than S.aureus may give rise io

Therefore unless the age of the suffersr {see bhelow!, patient contact

i

with non-S.aureus irritants and the relative ratiocs of distary cleic, linsleic

{and thus dihomo—gamma—linclenic! and alpha-linolenic acids are considered the
clinical improvement or otherwise seen in these studies is not really just a
measure of EFO treatment.

The following points alsc suggest the hypothesis:— {1} Improvesent of
A.D. 1is seen at puberty, especially for males (Rajka, 1984). Ferhaps
increased sebum stimulates diphtheroid growth on A.D. skin {(as happens on the
skin of acne sufferers) also reducing S.aureus by increased sebum bactericidal
effect. More sebum alsc creates a better skin barrier te other irritants.
Testosterone increases both the sebacesous gland size and the sebum output of
pre-pubertal boys {Wood and Bladon, 1985) which may explain the improvement in
males. (2) On approach so puberty until at about fifteen vers of age ths

sebum  composition gradually changes until it resembles that of an adulit (Hood
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and Bladon, 19835). Even the amount of sebum produced by a healthy child

proportionally 1is less than that of healthy adults. This might explain wh

n

~

atopic dermatitis has a tendency to clear with age {(Rajka, 1974). The enzyme

delta-4—desturase ics al

o used isss with ag
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as
suggested that younger animals desaturase more fatty acids, perhaps dus to the
building of new tissuss. {32} Circadian rhyths studiss of sebum secretion

(Burton et al,; 197¢) showed secretion

showed atopic dermatitizs sufferers found their skin was mosi itchy during
evening and night {i.2. non—synchronous by half = davy:. Obviously 1t is
unlikely +the increase in sebum has ioo great an effect on the skin flera in
this time, however ths increased ssbum could increase  the skin's  irritant
harrier sufficiently for a gualitative difference.i{4} CLCeontra-indicatsd
prophylaxis is avoidance of strong defatting substances (Rajka, 1§74:. Soaps

etc. would rvemove diphthercid nuirients and sebum bactericidal sffect.

{3)Staroid treatment is the preferred i{reatment for atopic dermatitis. Burv,
1974 states that stercids inhibit desaturase snzvmes. This would stop

Pt

delta—-4—desaturase metabolism of cleic acid freeing it for use on the skin.
(6)Epidermal thickening occurs in essential fatty acid deficient rats
(Prottey, 197&). Perhaps this is comparable or related to plague development

on atopic dermatitis skin. {7 The sit

m

s of prevalence of atopic dermatitis
are where lipophilic diphthercoids {(and by my model sebum ocleic acid) are least
likely to be found (McGinley et al, 19835).

Thus it may be seen that Manku's suggestion of defective
delta-4-desaturase metabolism as a cause of atepy is alsc a likely sxplanation
for the abnormal bacterial flora of ateopic dermatitis (Manku et al, 1988;
Further research intc unsaturated fatiy acid mestabolism and the processes it

affects is needed.
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b.appendix 1 — The Gram Stain

The Gram stain is a procedure for the division of bacterial groups and

is used as a standard identification procedure.

i. Emulsify bacteria in droplet of water on a microscope slidse.

2. Heat-fix the bacteria by passing the slide through a bunsen burner
flame.

3. Using a dropper ‘spot’ a droplet of Crystal Viclet dye onto the
heat-fixed bacteria. Leave for one minute then wash off using waier.

4. Using a dropper '‘spot' a droplet of Icdine Sclution onitoc the heat-fixe

bacteria. Leave for one minute then wash of f using walsr.

S. Simiiarly apply acstone toc the hzat—fiue
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seconds before washing with water.

&.
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inally apply dilufe Carbsl Fuchsin dys. tsave for thirty sesconds
before washing with water.
7. After air—-drying the slide may be examined microscopically using w188

oil immersion magnification. Gram positive bacteria retain th

M

purple
colouring obtained from the third and fourth steps whereas Gram nsgative
bacteria lose this colour by step five and appear the pink colour of Carbol

Fuchsin from step siu.
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Appendix 2 - Media

Horse blood agar

g/l
nutrient agar {Oxoid? 2e
+7% sterile defi-brinated horse blood (Gibco!} Wi
The nutrient agar after sterilisation at 15 p.s.i. for
15 minutes should be cooled fo 5@°C befores the blsod
is added.

Bacteriophage agar

g/l
nutrient broth No. 2 {(Oxoid} 23
agar Npo.1 {Lab M) i2
NaCl 3
CaCle 8.5

CaCle at this concentration does not make agar cloudy. It
should be added to the already sterile liquid agar te ensure the

amount of free calcium needed for some of the phages' action.
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APPENDIX 3.

SITES AND TECHNIQUES OF BACTERIOLOGICAL ASSESSMENT|

X Contact Plate
o Scrub

Qg Swab




APPENDIX 4

Body site number identification

Scalp

Right Post Auricular
Right axilla

Back

Right Antecubifal Fossa
Right Wrist

Left Blufeal

Left Popliteal 'Fossa
Left Ankle

Nuchal

Right Cheek

Left Forehead

Left Cape

Cape Centre
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Left Post Auricular
teft Axilla

Sternum

teft Antecubital Fossa
teft Hrist

Suprapubic

Right Popliteal Fossa
Right Ankle

Forehead Centre
Dorsal Right Hand
Right Forehead

Right Cape



