Al-Azhar Journal of Ped. Vol. 22 No. 45 July. 2019

MUCOCUTANEOUS MANIFESTATIONS
ASSOCIATED WITH PEDIATRIC MALIGNANCIES

By

Khalid | Shedeed, Hussein M El Assal, Abdel Moneim A Abdel Moneim,
Mohamed D El Harirri

Pediatrics Department, Al-Azhar faculty of medicine

ABSTRACT

Background: Skin lesions may help clinicians to diagnose and evaluate pediatric
malignancies. However chemotherapy and radiotherapy have major role to fight
cancer, they also have destructive side effect on skin and mucous membranes.

Aim of Study: to be aware of their side effects on skin apparatus and to clarify initial
skin lesions that may precede appearance of neoplasm.

Methods: In this Prospective study, 199 patients diagnosed as malignhancies in
Pediatric oncology department at Nasser Institute Hospital and Benha University
Hospitals during the period from November 2017 to May 2018. Complete clinical
history was taken, systemic and local examination was carried for all the patients.
Detailed dermatological examination was performed at initial presentation and when
any mucocutaneous sign appeared. Biopsies taken when needed. Imaging of all
positive signs to evaluate and follow up.

Results: 122 males (61.31%) compared to 77 females (38.69%). Hematological
malignancies constitute 103(51.75%) and Non-Hematological 96 case (48.25%). The
most prevalent sign was chemotherapy induced alopecia which found in 145(72.86%).
Infections were the second in 23 cases (60.53%). Drug reaction, echymosis, radio-
related dermatitis and oral mucositis found in 8(21.05%), 3(7.89%), 1(2.63%) and
6(15.79%) patients respectively. Some specific skin lesions precede the systemic
appearance of the malignancies. Leukemia Cutis and Histiocytosis were encountered
in our study in 1(2.63%) and 5(13.16%) respectively.

Conclusion: Alopecia found in 72.86%, Langerhans Cell Histiocytosis may presented
with skin lesions initially, Neutropenic patients have higher risk to skin lesions.
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INTRODUCTION

During the last decades of the
20th century and early in the
current millennium, the incidence
of cancer among children has
increased and has assumed
relatively greater importance in
pediatric practice [1]. In Western
countries, cancer-related deaths
are the second most common
cause of death (20%) following
traumatic injuries (21%). !

Diagnosis of skin, mucosae,
hair and nail manifestations in

malignant diseases are often
challenging because of life
threatening drug reactions,

opportunistic infections or skin
involvement of primary processes.
Description ~ of  morphology,
configuration and distribution of
lesions are important in order to
differentiate self-healing eruptions
from serious side effects of
chemotherapy, such as acral
erythema  and  intertriginous
eruption. [?!

The identification of the
reaction pattern associated with
the trigger drug and of the possible
dose limiting toxicity 1is of
extreme importance to the
assistant physician, as well as the
differential diagnosis with
infectious processes and specific
manifestations of the neoplasm.
Most reactions can be reverted
with dose reduction or with an
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increase of the interval between
doses. Some toxic effects can be
successfully treated or prevented.
Medication administered before

the chemotherapeutic treatment
can  prevent  hypersensitivity
reactions. The wuse of oral

antiseptic solutions is useful in the
control of mucositis. [*!

Systemic  malignancies can
present with a variety of cutaneous
manifestations. Given that
accurate, prompt diagnosis of
malignancy can have tremendous
prognostic  significance, it is
imperative that clinicians are
familiar with features of skin
lesions that may be seen in this
setting.*) Leukemia Cutis result
from infiltrations of skin by
neoplastic leukocytes or their
precursors. Leukemia Cutis can be
seen in both congenital and
childhood leukemias including
Acute lymphoblastic leukemia
(ALL), acute myelogenous
leukemia (AML), chronic
lymphoblastic  leukemias(CLL)
and chronic myelogenous
leukemia (CML). The presence of
Leukemia Cutis tends to be
associated with a high tumor
burden and a poor prognosis. 4!

A wide range of cutaneous side

effects can be observed in
pediatric oncology patients
undergoing chemotherapeutic
agents. It 1s important for
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oncologist and dermatologist to
recognize and evaluate cutaneous
side effect of chemotherapy. [°!

Neutropenia is common in
pediatric malignancies so infection
was commonly found. Mucous
membrane and skin are most
common portals for
microorganism in these patients
44% of all neutropenic patients
developed skin lesions. (¢!

PATIENT AND METHODS

This prospective follow up
study was conducted on 199
subjects in Pediatric Oncology
Department at Nasser Institute
Hospital in Cairo and Benha
University  Hospitals.  During
period from November 2017 to
May 2018.

Ethical considerations:

- Approval of the local ethical
committee in the pediatrics
department, college and
university were obtained before
the study.

Written parent consent for the
study was obtained before the
study.

The author’s declared no
potential conflict of interest with
respect to the research and
publication of this article.

- All the data of the patients and
results of the study are
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confidential & the patient has the
right to keep it.

- The authors received no financial
support for the research &
publications of the article.

Inclusion criteria:

- All patients aged below 18 years
old.

- Patient who diagnosed as
malignancies both solid and
hematological.

Patients who received both
chemotherapy and patients who
received both chemotherapy and
radiotherapy.

Exclusion criteria:
- Any patient above 18 years old.

- Patients who have skin rash and
they have no malignancies.

Patients who received

radiotherapy only.

All the studied patients were
subjected to the following:

e Medical History:

- Age of presentation, gender,

diagnosis, relation of skin lesion
to presentation, regimen of
treatment, itchy, painful or
asymptomatic skin lesion.

e Physical Examination:

- General clinical examination: to
detect any possible skin lesion.
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- Local dermatological e Investigations:
examination to determine type,

: - Complete blood picture.
site, shape and number of P P
lesions. - Skin  biopsies = whenever
. . . indicated.
e Imaging skin lesions and full
description.
RESULTS

Table (1): Demographic data of the studied patients

Variable
(n0.=199) No. o
Female 77 38.69
e Sex Male 122 61.31
Mean +SD Range
o Age (years) 9.56+5.88 0.15-18
Table (1) shows that male male to female ratio about
predominance in the study with (1.58:1).

mean age 9.56+5.88 years and

Table (2): Classification of study group according to diagnosis

No. %
Haematological 103 51.76
Non-Hematological 96 48.24
Total 199 100.0

m Hematological

48%

Non-Hematological

Fig (1): Classification of study group according to their oncological
diagnosis

327



Al-Azhar Journal of Ped. Vol. 22 No. 45 July. 2019

Table (2) and Figure (1) show hematological group formed
that hematological cases formed 48%.
52% of study group and non-

Table (3): Diagnosis of patients included in the study

Diagnosis
(n0i199) No. o
Hematological | Leukemias 85 42.71
Lymphoma 18 9.04
Non- Brain tumour 11 5.53
Hematological | Colon 1 0.5
Endometrial sarcoma 1 0.5
Ewing sarcoma 11 5.53
Germ cell tumour 4 2.01
Hemophagocytic
lymphl())hisgtiozytosis 30 15.07
La}ngerhans. Cell 5 1.0
Histiocytosis
Neuroblastoma 9 4.52
Non Rhabdomyosarcoma 1 0.5
Osteosarcoma 16 8.04
Retinoblastoma 1 0.5
Rhabdomyosarcoma 7 3.52
Willm’s tumour 2 1.0
Table (3) shows that Hemophagocytic
leukemias  were the most Lymphohistiocytosis (15.07%) in
common (42.7%) followed by the studied group.
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Table (4): Protocols of chemotherapy used in the study

Chemozllizl.‘ilfggr)ecelved No. o

ABVD Protocol 3 1.5

AML Protocol 10 5.02

Anaplastic Lymph protocol 1 0.5

Choroid Protocol 1 0.5

EURAMOS Protocol 16 8.04

Ependymoma Protocol 2 1.0

Ewing Sarcoma Protocol 8 4.02

FLAG-M 2 1.0

Folfox protocol 1 0.5

HLH Protocol 30 15.07

ICE Protocol 9 4.52

LCH Protocol 2 1.0

LGG protocol 3 1.5

LMB Protocol 4 2.01

MB Protocol 5 2.51

NB Hr Protocol 8 4.02

Non Rms protocol 2 1.0

PEB Protocol 4 2.01

Palliative VP 16 2 1.0

RICE 1 0.5

RMS Protocol 6 3.01

Re-induction 12 6.03

Retinoblastoma Protocol 1 0.5

Total XV 63 31.66

Not started 2 1.0

Willm’s protocol 1 0.5

This table (4) shows the Total XV protocol was the most
different combined regimens of common protocol used in 63
chemotherapy that used in the patients (31.66%) followed by
treatment of patients in the study. HLH protocol in 30 (15.07%).
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Table (5): Incidence of alopecia in the study group
Variable o
(n0.=199) No. %o
Al ia No 54 27.14
opedt Yes 145 72.86

Alopecia found in 145 patients (72.86%) and it was the commonest

lesion in the study.

Table (6): Classification of skin lesions according to etiology

Category of skin lesions
(n0.~48) No. | %
Specific malignancies Histiocytosis 5 13.16
Leukemia cutis 1 2.63
Infection
Bacterial 13 34.21
Fungal 5 13.16
Viral 5 13.16
Non-specific causes Total 23 60.53
Drug reaction 9 23.68
Echymosis 3 7.89
Radio-related 1 2.63
Oral mucositis 6 15.79

Table (6)
classification of skin

according to the etiology in the

study group.

malignancies as leukemia cutis

describes  the

lesions

Specific

patients

Table (7): Skin lesions found in the study group
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and histiocytosis found in 6
(15.7%) and
specific causes found in 42
patients (84.3%) ten of them
were repeated.
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Type of skin lesions
(n0.=38) No. o

Beau line 3 7.89

Hair follicle infection 1 2.63
Hairy tongue 1 2.63
Herpes simplex 2 5.26
Angular stomatitis 2 5.26
Histiocytosis 4 10.53
Lupus erythromatosis 1 2.63
Oral mucositis 6 15.79
Abscess 4 10.53
Echymosis 3 7.89
Radio-dermatitis 1 2.63
Scalp crustation (tinea capitis) 1 2.63
Acni-form 1 2.63

Bed sores 1 2.63
Canula site infection 1 2.63
Hand and foot syndrome 1 2.63
Herpes zoster 3 7.89
Leukemia cutis 1 2.63
Maculopapular rash 4 10.53
Multiple boil 2 5.26
Pyoderma 1 2.63
Napkin dermatitis 1 2.63
Orbital cellulitis 1 2.63
Perichondritis 1 2.63
Ulcer 1 2.63

Table (7) shows that there
were 48 skin lesions (Alopecia
not included) found in the study
group. So, skin lesions found
about 19%. Oral mucositis found
in 6 patients(15.79%) followed

by abscess and maculopapular
rash each in 4 patients (10.53%)
then Beau line, Herpes Zoster
and echymosis each in 3 patients
(7.89%).

Table (8): Comparison between the two group (Hematological and
Non- Hematological) according to many variables
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Variable Haematologic Non- Chi- P
al Hematological | square
(n0.=103) (n0.=96) test
No. % No. %
Sex Female | 29 | 28.16 48 50.0 9.99 | 0.002
Male 74 71.84 48 50.0 (S)
Age (years) Mean | 9.77£5.57; (1- 9.34+6.21; MW= | 0.48
+SD; 18) (0.15-18) 0.70
(range)
Skin lesion No 81 78.64 80 83.33 | 0.71 0.40
Yes 22 | 21.36 16 16.67
Repeated No 16 | 72.73 12 75.0 FET 1.00
skin lesion Yes 6 27.27 4 25.0
(n0.=38)
Skin lesion No 22 100.0 11 68.75 | FET | 0.009
is the first Yes 0 0.0 5 31.25 (S)
presentation
(n0.=38)
Alopecia No 8 8.08 47 54.65 | 47.78 | <0.00
Yes 91 91.92 39 45.35 1
(HS)

males
hematological

This table (8) shows the two

groups  of

Hematological
Hematological malignancies, that
predominant in

group

WCEre

patients
and

with
Non-

with

(74.84%) but no sex difference in
the non-hematological group
with significant P value (0.002).
Also, skin lesions appeared at
first presentation was statistically
significant in non-hematological

group with P value (0.009).
Alopecia was highly significant
P value (<0.001) in
Hematological ~ group  with
91.9%. Other variables were with
no significant. So, Group 1
(Hematological) was in higher
risk with percentage 21.3% to
develop skin lesion more than
Group 2 (Non-Hematological)
with percentage 16.6%.

Table (9): Relation between skin lesions and complete blood picture

in study groups
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CBC in patients_with skin lesion No. o,
(no.=38)

Leucocytosis ( TLC more than 15.000) 3 7.89
Neutropenia (TLC less than 1500) 16 42.11
Pancytopenia 4 10.53
Thrombocytopenia 1 263
(Platelet count less than 50.000) ]

Normal 14 36.84

Neutropenic patients have higher risk to develop skin lesions more
than others with 42.1% followed by normal CBC with 36.84%.

Table (10): Relation between skin lesions and diagnosis of

malignancy
No skin Skin lesion
Diagnosis lesion + VE z- P
(no.=199) --Ve (n0.=38) test
(no.=161)
No. | % No. | %
Hematological | Leukemias 64 [39.75[21 |55.26([1.74]0.08
Lymphoma 15 1932 |3 7.89 10.27 | 0.78
Non- Brain tumor 11 1683 |0 0.0 1.66 | 0.10
Hematological | Colon 1 062 [0 |00 [049]0.63
Endometrial 1 062 |0 0.0 0.49 | 0.63
sarcoma
Ewing sarcoma 10 1621 |1 2.63 |0.87 10.38
Germ cell tumor 4 248 |0 0.0 0.98 | 0.33
Hemophagocytic 21 [ 13.04 |9 23.68 | 1.65 | 0.10
Lymphohistiocytosis
Langerhans Cell 0 0.0 2 526 (292 0.003
Histiocytosis S)
Neuroblastoma 8 506 |1 2.63 10.63 [ 0.53
Non RMS 1 062 |0 0.0 0.49 | 0.63
Osteosarcoma 16 (10.13 {0 0.0 2.03 | 0.04
)
Retinoblastoma 1 062 |0 0.0 0.49 ] 0.63
Rhabdomyosarcoma | 7 443 |0 0.0 1.31 1 0.19
Willm’s tumor 2 1.27 |0 0.0 0.69 | 0.49
Table (10) summarize the Histiocytosis and Osteosarcoma
relation between skin lesions and showed statistical significance
malignancies; Langerhans Cell regarding appearance of skin
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lesions with P values (0.003 and

DISCUSSION

This study conducted on 199
patients who  diagnosed as
pediatric ~ malignancies  both
hematological and non-
hematological. = Many patients
developed skin lesions either on
the onset of disease, during the
treatment or follow up.

We aimed in the study to make
pediatric oncologist aware of
possible mucocutaneous lesions
that may be specific or non-
specific to malignancies. Some
lesions need to start chemotherapy
urgently and other lesions need
only to reassure the child and their
parents.

The study included 199
patients, 122 were males (61.31%)
and 77 were females (38.69%)
with male: female ratio (1.58:1).
Males were predominant (61.31%)
which is comparable with Yeole et
al. (61.2%), Cardoza-Torres et
al. (61.5%) [7, 8] and Rajashekar
et al. (65.1%). [1] (Table 1)

We grouped patients into two
groups according to  their
oncological diagnosis;
Hematological malignancies and

non-hematological malignancies.
103 children (51.76%) with
hematological malignancies
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0.04 respectively).

showed male predominance with
male to female ratio (2.55:1) with
mean age 9.77+£5.57 Years. While,
Non hematological patients were
96 (48.24%) with male to female
ratio (1:1) and mean age 9.34+
6.21. (Table 2)

The most prevalent diagnosis is
acute lymphoblastic leukemia
ALL in 67 cases which represent
(65.07%) of  hematological
malignancies and (33.66%) of
total malignancies. This
percentage is  lower  than
Rajashekar et al. (60.3%) [1] and
Cardoza-Torres et al. (78.4%)
[8] It may be explained by our
larger study group and various

diagnosis compared to both
studies. (Table 3)
Hematological group of

patients were more vulnerable to
develop skin lesions more than
non-hematological group as they
showed 22 (21.36%)skin
manifestations compared to 16
(16.67%) respectively. (Table 8)

Chemotherapy induced
alopecia was the commonest
adverse effect of chemotherapy in
the study. It was found in 145
patients (72.86%). It is nearly
similar to Cardoza-Torres et al.
(74.3%) [8] and higher than
Rajashekar et al. (68.3%) [1],
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Trueb et al. (65%) [9] and Kamil
et al. (64.3%) [10]. Alopecia was
more associated with cytotoxic
therapy e.g.  Anthracyclines,
Cytrabine and High dose of
Methotrexate , we are nearly in
concordant with Ralph M. results.
[11] (Table 5)

Anthracyclines showed
complete alopecia in our study and
also Ralph M. concordant.
Methotrexate,  Cisplatin ~ and
Cytrabine differed in the two
studies as it showed complete
alopecia in our study and it was
rare in Ralph M. study. [11]

Regarding combined regimens;
TOTAL -XV, EURAMOS and
AML protocols were statistically

highly cytotoxic. But HLH
protocol and LCH protocol
showed low incidence. No
available results to compare
regarding pediatric = combined
protocols.

According to the etiology of
skin lesions we found one case of
Leukemia Cutis presented in our
study as initial presentation of
acute myeloid leukemia case. This
was in agreement with Wright TS
that Leukemia Cutis is more
common with AML cases. Our
twelve cases of AML showed one
case (8.33%) compared to 10% in
Wright TS study. [4] (Table 6)

Histiocytosis
(Langerhans Cell

class I
Histiocytosis)
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and class IIb (Hemophagocytic
Lymphohistiocytosis) appeared to
be highly significant to develop

skin lesions; LCH patients
developed skin rash at initial
presentation with 100%

percentage and significant p value
(0.009%) we agreed with Wright
TS but we have higher incidence
mostly due to LCH found in two
cases only. [4] (Table 6)

Wright TS found Lymphoma
cutis (0.5%), Neuroblastoma (3%)
and sarcomas (1%) but we did not
find any of them in our study due
to their rarity. [4]

Infections were aggressive and
not responding to  routine
antibiotics, twenty three (60.53%)
infectious manifestations found in
our study which represented the
second common lesion after
alopecia. It was lower than Bailey
et al. reported 85% [12], and
Rajashekar et al. 88.8% [1] and
higher than Cardoza-Torres et al.
56.6%. [8] (Table 6)

We found bacterial infections
in 13 patients (56.52%) which
were higher than Rajashekar et
al. (14.33%) [1], Cardoza-Torres
et al. (15.6%) [8], and in
agreement with Bailey et al. (5-
60%) [12]. It may be due to loose
infection control in the unit.
(Table 6)

Viral infections in 5 patients
(21.73%) which are comparable to
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Cardoza-Torres et al. (19.6%)
[8] and Bailey et al. (10%) [12]
but much lower than Rajashekar
et al. (42.85%) [1]. (Table 6)

Fungal infections found in 5
patients (21.73%) which is slightly
agree with Rajashekar et al.
(23.4%) [1] But higher than Bailey
et al. (5-10%) [12] and Cardoza-
Torres et al. (5.8%) [8]. (Table
6)

So, Bacterial infection was
predominant in our study, the
same as Bailey et al. [12] but viral
infections was predominant in
Rajashekar et al. [1] and
Cardoza-Torres et al. [8]

Many drug reactions found in
the study including nail changes,
skin rashes, hand and foot
syndrome. Nail changes occurred
due to cytotoxic effects of
chemotherapy on nail apparatus as
Beau’s and Mee’s lines. Beau’s
lines found in 7.89% and all of
them received AML protocol that
contains High Dose Cytrabine. It
was lower than Cardoza-Torres
et al. (15.6%) [8] and Rajashekar
et al. (11.31%) [1] results. Mee’s
lines detected once via
Rajashekar et al. [1] but no cases
in our and Cardoza-Torres et al.
studies. [8] Skin rashes found in 8
patients (4%) compared to Ceylan
et al. (3.2%). [5] (Table 7)
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Palmar and plantar
erythrodysesthesia (Hand and Foot
syndrome) found in patients who
received AML protocol with
percentage 2.6% it is much lower
than Zhang B. (18%) but we are
in common regard the
chemotherapeutic agent which
develop the lesion; Cytrabine. [13]
(Table 7)

In our study, all cases that
developed oral mucositis were
acute leukemias and this agree
with Ramon G et al., 2017. Six
patients developed oral mucositis
with (15.79%) percentage. [14] It
was much lesser than previous
results. But nearly similar to
Rajashekar et al. That present in
8 cases (12.7%) [1] And lesser
than Cardoza-Torres et al.
(23.1%) [5] and Ramon G et al.
(73.33%). [14] All of them were

males but without statistical
importance. (Table 7)
Rajashekar et al. found

Echymosis in 12.7% of patients
with malignancies and we found it
in 7.89% of total number of skin
lesions [1]. Ceylan et al. found
higher percentage with 21%. [5]
(Table 7)

Radiotherapy is out of our
duties as we are concerned with
chemotherapy mainly. So,
percentage of Radio-dermatitis
was low (2.63%) it was nearly



MUCOCUTANEOUS MANIFESTATIONS ASSOCIATED WITH PEDIATRIC MALIGNANCIES

Khalid | Shedeed, Hussein M El Assal, Abdel

im A Abdel

D El Harirri

comparable with Cardoza-Torres
et al. (1.5%). [8] (Table 6)

Statistical analysis showed that
neutropenic patients were in high
risk to develop skin lesions. 16

patients (42.11%) with
neutropenia  developed  skin
lesions and 14 patients (36, 84%)
with  normal blood picture

developed lesions. This was in
agreement with (Wananukul S et
al. 2005) [6] (Table.9)

CONCLUSION

- Pediatric malignancies may be
presented with mucocutaneous
lesions as first presentation. So,
skin examination may lead to
diagnosis.

- One hundred percent of
Langerhans cell histiocytosis
patients in the study presented
by skin manifestation initially
followed by systemic
involvement.

- Neutropenic patients at higher
risk to develop mucocutaneous
lesions more than patients with
normal total leucocytic count.

Alopecia was the most common

mucocutaneous  lesion  that
cause psychological distress
among this group.

- Infections were nearly to be
predominant in the study group

337

1.

and may delay the treatment of
cancer and even loss of them.
Bacterial were predominant.

Hematological —malignancies
patients were more vulnerable
to suffer from skin lesions than
non-hematological.

RECOMMENDATIONS

Pediatrician should be aware of
possible alarming skin lesions that
may precede systemic appearance
of malignancies.

Pediatrician should recognize side
effect of chemotherapeutic agents
and radiotherapy  to make it
avoidable as much as possible.

Hold awareness courses to
pediatricians aimed to clarify
specific mucocutaneous signs of
malignancies that may appear as
initial marker which precede the
malignancies.

Further studies with large number
of patients with mucocutaneous

involvement in children with
malignancies.
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