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SUMMARY

Introduction The consequences of autologous and allogeneic stem cell transplantation (stem cells of
hematopoiesis), applied in adults and children suffering from leukemia or some other malignant disease,
are well-known and sufficiently recognizable in pediatric clinical practice regardless of the indication
for the treatment. However, the efficacy of fetal stem cell transplantation is unrecognizable when the
indications are psychomotor retardation and epilepsy.

Case Outline With the exception of neurological psychiatric problems, a boy aged 9.5 years was in good
general health before transplantation with allogeneic fetal stem cells. The main aim of allogeneic fetal
stem cell transplantation was treatment of psychomotor retardation and epilepsy. After 13 months of
treatment, he was admitted to hospital in a very serious, life-threatening condition due to sepsis and
severe pleuropneumonia. The humoral immunity in the boy was adequate, unlike cellular immunity.
The immune imbalance in terms of predominance of T-suppressor lymphocytes contributes to delayed
and late development of sepsis and severe pleuropneumonia. The boy still shows the same severity of
psychomotor retardation, dyslalia, epilepsy, strabismus and amblyopia.

Conclusion Implementation of fetal stem cell therapy for unconfirmed indications abuses the therapeutic
approach, harms patients, misleads parents, and brings financial harm to the healthcare system of any
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country, including Serbia.
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INTRODUCTION

The purpose of this appeal is to contribute to
knowledge about the delayed consequences of
the treatment with allogeneic fetal stem cell
transplantation in children, and about the rel-
evance of the indications for this therapy. The
consequences of different types of stem cell
transplantations applied in adults and children
suffering from leukemia [1], some other ma-
lignant disease [1], ataxia telangiectasia [2], or
spinal injury [3] are known, but consequences
of the treatment with human embryonic stem
cells do not include severe infections [2, 4].
To date, some basic groups of stem cells (to-
tipotent, pluripotent, multipotent, oligopotent,
unipotent, adult) are known [5]. Fetal stem
cells are pluripotent, they are seven to 12 weeks
old, there are two types of them (fetal proper,
extraembryonic), and they have very high dif-
ferentiation potential, thus they can differenti-
ate into wide range of cell types within a certain
germ layer (ectodermal, endodermal, mesoder-
mal), which is considered to be an advantage.
Modern therapy recognizes division of stem
cells [6], and their relevant applicability, so that
1) embryonic stem cells are used for treatment
of patients with age-related macular degenera-
tion, 2) tissue stem cells are used for treatment
of blood, skin, genetic blood diseases, heart

attack, critical limb ischemia, damage of the
cornea, and 3) induced pluripotent stem cells
are used for treatment of several neurological
disorders (Down’s syndrome, Parkinson’s dis-
ease). However, the efficacy of fetal stem cell
transplantation is unrecognizable when the
indications are psychomotor retardation and
epilepsy, and consequences of this therapy in
the context of severe infection are not known
[3]. In addition, treatment by transplantation of
plant stem cells is still considered homeopathic
in some countries [7, 8], and for this reason
it deserves to be considered from a different
standpoint.

We found that the damage of allogenic fetal
stem cell transplantation in a child suffering
from psychomotor retardation and epilepsy is
greater than the benefits. It is necessary to set
clear and precise indications for fetal stem cells
treatment for both healthcare professionals and
parents, in order to prevent misuse of the cell
therapy, until there are completed controlled
clinical studies available.

CASE REPORT

A boy aged 9.5 years with body weight of 32
kg was hospitalized in a serious general con-
dition due to staphylococcal sepsis and inva-
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Table 1. Difference of immunology parameters and blood count before and 13 months after fetal stem cell transplantation

Immunology parameters and blood Reference ranges | Before transplantation of fetal stem cells 13 months after transplantation of fe'FaI
count stem cells and one month after sepsis
B-lymphocytes 9+ 6% 14.4% 13.26%
-CD19+ 0.21 +0.08 x 10%/I 0.7853 x 10%/1 0.3912 x 10%/1
T-lymphocytes 60 + 9% 59.3% 63.92%
-CD3+ 1.34+0.02 x 10%I 3.2337 x 10%/1 1.8856 x 107/I
T-helpers 39+5% 35.6% 37.2%
- CD4+ 0.86 £ 0.01 x 10%I 1.9413 x 10%/I 0.7015 x 10%/I
T-suppressors 23 +4% 23.7% 31.7%
- CD8+ 0.52+£0.01 x 10%I 1.2924 x 10%/I 0.5979 x 10%/I
12+ 6% 10.3% 10.26%
NK-CD16+ 0.39 +0.01 x 1071 0.5617 x 107/ 0.3027 x 101
Helper-suppressor ratio CD4+/CD8+ 24+09 1.5 1.17
White blood cells 4.0-8.8 x 10%I 13.3x 10%I 5.85 x 10%I
Lymphocytes 19-37% 41% 50%
ymphocy 1.2-3.0 x 10/ 5453 x 10%/| 2.95 % 10%/1
Monocytes 0.0-9% 9% 10%
Y 0.00-0.80 x 1071 0.49 x 1071 0.59 x 101
Red blood cells 3.8-5.3x 10"/ 4,03 x 10"/ 3.688 x 10"
Hemoglobin 110-170 g/l 133 g/l 1259/
Platelets 120-380 x 10%1 273 x 10%/1 202 x 10%/I1

NK - natural killers
Reference ranges are for a boy 9.5 years old [13].

sive pneumococcal pleuropneumonia. The admission
took place 13 months after fetal stem cell transplantation,
performed routinely in the Center for Transplantation of
Organs, Tissues and Cells in Ukraine, with two successive
doses intravenously and subcutaneously, one day after the
other [3]. The quantity of stem cells was defined as the
total amount of 2.1 ml per dose, while there is no data in
the discharge list regarding the exact number of given cells.
On the official website of this institution it is stated that
the quantity of stem cells is one for every 10,000-15,000
cells in bone marrow and one for every 100,000 cells in the
bloodstream [9, 10]. Additional data are not known to the
patient’s parents. Both samples of cell suspension are certi-
fied with a series of tests in terms of absence of bacteria
and viruses (HIV1, HBV, HCV, HGV, CMV, EBV, HHV6,
HSV1,2, rubella, parvovirus B19) and intracellular infec-
tions (Treponema pallidum, Toxoplasma gondii, Chlamydia
trachomatis, Mycoplasma hominis, Mycoplasma genitalium,
Ureaplasma urealyticum parvum) [8, 9]. Immediately prior
to fetal stem cell transplantation, normal cytology-repre-
sentation in the blood was determined immunologically
by flow cytometry, as shown in Table 1. There is no infor-
mation that the patient received immunosuppressants or
corticosteroids, either before or after the treatment. With
the exception of neurological psychiatric problems, the
child was in good general health before treatment with
allogeneic fetal stem cells.

Thirteen months after the fetal stem cell transplanta-
tion and a month after healed staphylococcal sepsis and
invasive pneumococcal pleuropneumonia, there were sig-
nificant differences in the immune cytology representation
in the blood, while the relationship between T-helper and
T-suppressor lymphocytes (1.5 vs. 1.2 helper-suppressor
ratio CD4+/CD8+) were significantly disrupted in favor
of T-suppressor lymphocytes (23.7% vs. 31.7%). The rep-

resentation of B-lymphocytes was unchanged. Due to our
suspicions regarding development and genesis of hema-
tological or immunological diseases in the patient, bone
marrow aspiration and biopsy were performed during the
sepsis, and showed cellularity of the fourth degree, with
increased presence of megakaryocytes and overproduction
of myeloid lineage. Immunoglobulin levels were normal, as
well as C3 and C4 complement components, which means
that humoral immunity in the boy was adequate, unlike
cellular immunity.

DISCUSSION

To date it has been known that the predominance of T-
suppressor lymphocytes contributes to delayed and late
development of stem tumors, teratomas or teratocarcino-
mas [2], abnormal growth of the brain and the spinal canal
[11], but not to weakening of immunity, which clinically
presents as life-threatening sepsis and severe pleuropneu-
monia. The patient continues to show the same severity
of psychomotor retardation, dyslalia, epilepsy, strabismus,
amblyopia, and regularly uses valproic acid at a dose of 35
mg/kg/day, and optionally diazepam - which proves to be
an unsuccessful and costly treatment with fetal stem cells.
The transplantation was performed using fetal stem cells in
the case of an indication such as psychomotor retardation,
which has been unknown so far, and by using a number
of cells undisclosed to the public, all of which should be
criticized. Such innovative treatments also carry substantial
risks with them and the potential not only for well-known
malignant transformation of transplanted cells [2], but for
severe infections, such as sepsis or severe pneumonia and
pleuritis, as shown in this case report. It is likely that this
delayed immune imbalance in terms of the up-regulation
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of cellular immunity presents a risk of severe infections as
adverse effects of treatment with fetal stem cells.

It should be noted that the representation of B-lympho-
cytes was unchanged, which coincides with data presented
in literature [10]. In the patient, humoral immunity was
preserved and balanced - that is, transplantation of fetal
stem cells did not affect the number and activity of B-
lymphocytes.

Modern recommendations concerning the techniques
and methods of stem cell transplantation, regardless of
their origin, are that the localization of the affected tissues
defines the required number of transplanted cells [12]. In
current literature there are no precise recommendations
on the calculated number of fetal cells for transplantation
for patients with epilepsy and psychomotor retardation,
nor are there any recommendations according to the pa-
tients’ age [5, 9, 12].
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AnoreHa TpaHcnnaHTauuja petanHum matuuHum henujama Kog geteta ca
NCUXOMOTOPHOM PeTapAaLmnjom — npuKkas 60necH1Ka
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KPATAK CALIP>KA)

YBop, [locnepyLie ayTonorHe n anoreHe TpaHcnaaHTaumje ma-
TnyHux henwvja (MaTuuHe henuje xematonoese), Koje ce npu-
Mehbyjy Kof ofpacnux v aeLe obonene of neykemuje n HeKmnx
APYrux ManurHmx 6onectu, AO6PO Cy NMo3HaTe 1 AOBOJLHO
npeno3Hat/buBe y NeanjaTpujckoj KINMHNYKOj npakcu 6e3 06-
31pa Ha TO WTa je MHAMKaLwja 3a nedere. Anv edpuKacHOCT
TpaHcnnaHTauuje detanHmm matnyHum henvjama je Henpeno-
3HaT/bMBa Kafa Cy MHAMKaLMje NCMXOMOTOPHA peTapaaLuja v
enunencuja.

Mpukas 6onecHnKa Ca 13y3eTKOM HEYPOMNCUXMjaTPUjCKNX
npobnema, fevak y3pacTa feBeT 1 Mo roguHa 6vo je gobpor
3[]paBCTBEHOT CTakba Npe TpaHCnaHTalmje anoreHmx gpetan-
HUX MaTnyHKX henwja. InaBHM Lnb anoreHe TpaHcnaaHTaumje
detanHux matnuHmx henuja 61o je neyerwe NCUXOMOTOPHE
peTapgauuje v enunencuje. Mocne 13 mecewu, OH je NPUMbEH
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y 6OJHYLY Y BEOMa TELLKOM, KMBOTHO YrPOXKEHOM CTakby 3601
Ccernce vl TELLKe MeypornHeyMoHmje. XyMopaaHu UMyHUTET KOA
Jevaka 6uo je ageKkBaTaH 3a pa3nuky og henujckor myHuTeTa.
VIMyHOMOLWKM AncbanaHc y cMiciy NpeBnacty T-Cynpecopckmx
nmmdouuTa AONPUHOCK OLJIOKEHOM 1 KACHOM Pa3Bojy cerce
1 TewkKe nneyponHeymoHuje. [leyak joww yBeK nokasyje ucty
TEXXUHY NCUXOMOTOPHE peTaphaunje, aucnanvje, enunencuje,
cTpabusma n cnabosmpgocTy.

3akrpyuak [pumeHa Tepanuje matyHum henuvjama detyca 3a
HenoTBpheHy NHAMKaLWjy 3Haumn 3n10ynoTpeby Tepanujckor
npucTyna, WTeTy 3a NauwujeHTa, 3abnyay 3a poanTere n du-
HaHCKjCKy LWITETY Y 30paBCTBEHOM cUCTeMy y 610 Kojoj 3eMrbK,
yKibyuyjyhn n Cpoujy.
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