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Summary

Authors demonstrated the presence of allergic reatafions in splenectomized
patients following traumatic rupture of this orgalmsparticular, allergic diathesis, as
supported by serum IgE increase, was exclusivelpdan patients with preserved T
helper (h)-2 lymphocyte function. Th-2 functionsv@onitored by measuring serum
levels of interleukin (IL)-4, a cytokine involved IgE synthesis. On the opposite, in
splenectomized individuals with a reduced Th-2 fiomcas supported by lower IL-4
serum levels, no IgE increase and allergic marafesis were detectable. On these
grounds, authors hypothesize that allergic maraftesis may be correlated to
splenectomy since its exeresis may favour the §tersie of antigens in the blood.
Consequentially, in patients with a preserved Ttion, antigenic overload may
lead to IgE increase and allergy onset.
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I ntroduction

Splenectomy is a very old surgical procedure stheevery first splenectomy was
performed by Andriano Zancarello in 1549, as regbhty Wilkins”. However, only

in the last century the immunological role of thiegn was emphasized by Morris
and Bullock*”, who described a lethal sepsis in splenectomiatiin comparison to
controls. Later on, higher frequency of infectimmsodes as well mortality due to
sepsis were reported in splenectomized childreh spherocytosi¥. Also in adults
postsplenectomy sepsis was observed and, in particn veterans from the second
world waf*®.

Therapeutically speaking, in 1920 Marine and Mafteinvestigated the possibility
of homotransplanting the spleen in splenectomizgsl to prevent the risk of sepsis.
Over the past years, it is just worthwhile mentigna report by Corazza et®.who
demonstrated that recovery of splenic functioneded an implant of at least 30 tm
of tissue. Nowadays, the therapeutical trend iagply a conservative treatment in
patients with traumatic rupture of spleen everinijally, Rosoff and associaté8
pointed out the risk related to the conservativeatinent in splenic traumas.
Nevertheless, conservative therapy appears to e oomsolidated also in view of
the better knowledge of surgical anatomy of theeapland the accurate selection of
patients according to more sophisticated of diannpsocedure.

Over the past decades, the better knowledge ifidlieof immunoregulation has also
clarified the role of the spleen. In fact, in tleiggan, previously considered as a sort
of non specific filter on the bloodstream, is mapecific immune responses can
occur. More specifically, besides macrophage-depeindohagocytosis antigen
presentation and generation of antigen-specifioedoof T and B lymphocytes can
take plan. On these grounds, one can easily uraerdhe septic complications
following splenectomy and, in particular, the oute of overwhelming post-
splenectomy infection (OP$Y) Our recent studi€s'® on splenectomized patients
have revealed a series of immunological alteratsiitisdetectable after many years
from the surgical event. Besides deficits of phatmsis and killing exerted by
granulocytes and monocytes, also an altered rel#fasgtokines, such as interferon
(IFN)-y and IL-4, was reportéd®. Usually, these deficit are underestimated, thus
leading to severe complications in the course r@sstul conditions such as surgery,
burns, various traumas and infectioh$”. In this framework, we reported that skin
tests could represent a very easy and valid diaignos| for detecting a condition of
immunodeficiency in splenoctomized patiéfits In this work, in a group of
splenectomized patients affected by allergic matatgons levels of serum IgE and
IL-4 were measured. Results indicate that allenganifestations in splenectomized
patients correlates with increase levels of semgifndnd normal or augmented serum
amounts of IL-4.



Patients and methods

We evaluated 16 patients(13 men and 3 women; amgge rdetween 18 and 50 years)
who underwent splenectomy for traumatic, non paitiol rupture of the organ.

Inclusion criteria:
- age range: 18-65 years;
- At >6 months since operations, to avoid bias inith@une status evaluation,
related to: surgical proceddfe anesthesia, intraoperative blood 108% and
blood transfusions.

Exclusion criteria:
- Age over 65 years to avoid immunosenescencetgffé®
- pathological splenic rupture;
- hematological, lymphoid or immunosuppressisedses.

The trial was conducted according to the followsteps:
I. Clinical history with particular attention previous sepsis or infectious
diseases;
[I. Clinical examination
[ll. Serum measurement of IL-4
V. Serum measurement of Ig E
V. Skin tests

IL-4 was assayed in sera with a commercial kit (Ringen, USA) according to
manufacturer’s instructions.

Serum Ig E measurement was assayed by ELISA

Skin tests were performed with a commercial kit KALDenmark) according to
manufacturer’s instructions.

Results

As indicated in table 1, according to clinical bist postsplenectomy allergic
manifestations (conjunctivitis, dermatitis, rhisjti were recorded in 9 out of 16
patients (56%). Conversely, according to presemical examination allergic
manifestations were observed in 8 out of 9 pati€b¥®o) (Table 1). Allergic
manifestation were distributed as follows: dermat{@ patients), rhinitis associated
with conjunctivitis (2 patients), dermatitis assded with conjunctivitis (1 patient),
dermatitis associated with rhinitis (1 patient).

Higher values of IgE were present in 8 out of 16gpés studied (Table 1). Among
patients with normal levels of IgE only one, desmtnegative clinical examination,
exhibited a previous clinical history consistenthnallergic disease.



IL-4 serum concentration was normal in 6 patiel®8,3 %), higher in 2 (12,5%)
while in the remaining 8 cases (50%) it was lotl@n normal values (Table2).
Increased levels of serum IgE corresponded to navmacreased levels of IL-4. On
the contrary, serum concentration of IgE was witimnmal ranges in the presence of
undetectable or lower levels of IL-4.

Quite interestingly, in patients with lower leved$ IL-4 no evidence of previous
allergic manifestations was recorded, as well adcel examination excluded this
type of pathlogy (data non shown).

Discussion

In 9 out of 16 splenectomized patients we foundrgit manifestations either in the
clinical history or at the moment of clinical exaration. Our results clearly
demonstrate that postsplenectomy allergy as an esgion of immediate
hypersensitivity response correlates with serurk Igvels and normal or augmented
serum concentration of IL-4. In fact in the abseoce the presence of low amounts
of IL-4 serum Ig-E levels are normal and, mostliergic manifestations are absent.
Our data add novel findings to the hot topic relate the postsplenectomy
complications. Even if the pathogenesis of postgaomy-mediated allergic
manifestations deserves further investigation afatification, according to the
present data the following hypothesis can be foatedl. Splenectomy represents a
clinical condition in which the daily antigenic lbanot efficaciously cleared by the
reticuloendothelial system thus allowing the peesise of antigens in the host. In
particular, among antigens microbial componentsrasponsible for severe sepsis
such us OPSI also in view of the immunocompromistdus in splenectomized
patient€®. In fact, in our previous reports, we describethei quantitative or
gualitative peripheral immune deficits in spleneaimed individuals, which may
explain the pathogenesis of OPSI or of gram-negatapsi<$ .

According to current literature, pathogenic mechars responsible for allergic
manifestations in splenectomized individuals careitieer genetic or environmental.
Inheritance of IgE-mediated reactions seems togpemdent on polymorphism in the
IL-4 gene which leads to immediate hypersensitivitgponsé¥’ . At the same time,
allergic individuals, when immunized with non afj&r antigens, such as tetanus
toxoid, produce a larger number of,dtones, thus leading to an exaggerated release
of IL-4 in comparison with non allergic individudfs&®® In synthesis, allergic
individuals are programmed toward a,fesponse with heightened IgE production,
regardless of the type of antigenic stimulus. Tfoges in splenectomized patients
with an inherited tendency to generate immediatpehsensitivity reactions (IgE-
mediated), circulating non allergic antigens mangger allergic manifestations.
These data emphasize the role of the spleen inléagance of a number of antigens
otherwise deleterious in the host. Additionally masvidences support the role of
environmental factors in the enhancement of imntedigpersensitivity reactions.



Experimentally, in rodents non specific adjuvantgls as bordetella pertussis,
cholera toxin are able to upregulate IgE resportbes, altering the pattern of T cell
activity®. Polyaromatic hydrocarbons from diesel exhaust{f»EP) were shown
to enhance IgE production from B cells in the pneseof IL-4 and CD40 ligard.

In vivo intranasal application of PAH-DEP in humded to a specific enhancement
of IgE, as measured in terms of increase in mMRN& Ig&-forming cells in the nasal
lavagé™. Taken together, all these data emphasize the abladjuvants in the
enhancement of immediate hypersensitivity reactiosit expression of clinical
allergic disease in individuals genetically susité@twho, however, might not
develop allergy. With special reference to splemmcted patients, the lack of
antigenic clearance may lead to dissemination abua types of adjuvants into the
host, thus leading to a frank clinical iliness.

Conclusively, in the light of our data, a perioditzboratory and clinical monitoring
of splenectomized patients for diagnosis of immeediaypersensitivity reactions
needs to be performed, even after many years furgesy.



Table 1: IgE levels and allergic manifestationspienectomized patients.

PATIENTS klgli '?‘rlllfrrl%iccwna;ggle litiz:igrr;s Clinical Examination

DBO 2241 Dermatitis Dermatitis

CC 36 Absent Absent

EF 28 Absent Absent

CN 32 Absent Absent

vC 2367 Dermatitis and Rhinitis Dermatitis and Rhiniti
Ccv 41 Conjunctivitis Absent

CM 1771 Rhinitis and Conjunctivitis C%wjﬂzit;?t?s
DMR 1967 Dermatitis and Conjunctivitis %irnr?ﬁgitisvﬁgd

SS 1687 Dermatitis Dermatitis

LF 30 Absent Absent
MMF 37 Absent Absent

SE 1887 Dermatitis Dermatitis

LG 1837 Rhinitis and Conjunctivitis C%wjﬂzit;?t?s

IL 27 Absent Absent

RD 1761 Dermatitis Dermatitis

SG 34 Absent Absent

*

Reference values: 0-100 kU/I

1 Above normal values




Table 2: IgE and IL-4 profiles in splenectomizedigras

PATIENTS k'f‘j’/i ngJ/Lr}ﬁ**
DBO 224 25,11
cC 36 0}
EF 28 1]
CN 32 0}
VC 236 24,71
cVv 41 0}
CM 177 4=
DMR 196 9.9=
SS 168 4=
LF 30 2]
MMF 37 2]
SE 188 9=
LG 183 6=
IL 27 0}
RD 176 6=
SG 34 1]

* Reference values: 0-100 kU/I
** Reference values: 7.5 £3.4 pg/ml

1 Above normal values
| Below nrmal values
= Within normal values
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