Series «Mediciney. Issue 41

Clinical case

VIIK:616-0569.7-002.78-008.9-07-085-037 DOI: 10.26565/2313-6693-2021-41-13

LESCH-NYHAN SYNDROME - LATE DIAGNOSIS
OF RARE DISEASE: CLINICAL CASE

Khaniukov 0. 0., Chornyi V. 1., Yevstihnieiev I. V., Hutnik 1. O., Smolianova O. V.,
Romuz N. A., Esterkina K. V., Pervieieva K. 1.

Background. Lesch-Nyhan syndrome is inherent X-linked recessive genetic disorder with decreased
activity of hypoxanthine-guanine phosphoribosyltransferase (HGPRT). The disease is characterized by
presence of the classical triad: hyperuricemia, neurological and behavioral changes. In the article we present a
clinical case of Lesch-Nyhan syndrome first diagnosed only at 16 years old despite the fact that the clinical
clues were already found at the patient’s early age.

Case presentation. An 18-year-old Caucasian man was admitted to the rheumatology department because
of gouty arthritis. In neonatal period he was diagnosed with mild intrauterine growth restriction by
hypoplastic type. Uric acid crystals were found in our patient’s urine at 6-month-old. In the first year of life,
delayed motor development was noted together with permanent neurological changes which were referred to
rickets. During school years, severe dysgraphia, dyslexia, dysarthria, logoneurosis warranted observation by a
speech therapist. At his 12 he had been diagnosed with nephrocalcinosis, at 14 — with chronic kidney disease
and symptomatic arterial hypertension. The family history was remarkable for gout in grandmother and great-
grandmother, chronic pyelonephritis — in mother, urate nephropathy — in both brothers. In physical
examination hyperemia and edema of the left first metatarsophalangeal joint, left ankle defiguration, funnel
chest, gynecomastia, tophi on the ears were noted. On examination, some neurological disorders and mild
cognitive impairment were found. In investigations hyperuricemia, arthritis of the first metatarsophalangeal
joint, diffuse changes in the renal parenchyma with impaired renal excretory function were detected. Despite
the clues in patient’s anamnesis, objective examination and additional investigation, as well as the presence of
a family anamnesis suggesting the hereditary nature of hyperuricemia, the diagnosis of HGPRT deficiency
was not made until the age of 16 years.

Conclusion. The presence of Lesch-Nyhan syndrome can be assumed with the progression of muscle tone
impairment and movement disorders in a child after the first six months of life in combination with high
plasma uric acid concentration and its increased urinary excretion. Difficulties in the syndrome diagnosis are
associated not only with a rare occurrence, but with a slight or moderate degree of central nervous system
impairment that is often related by doctors to rickets or delivery trauma, as well as low accessibility of
molecular genetic testing.
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BACKGROUND

The incidence of gout is rare in childhood,
and most children with hyperuricemia have an
underlying disease, such as metabolic or genetic
disease, acute conditions, malignant disorders,
as well as drug side effects and predisposing
dietary habits [1, 2]. Thus, the detection of
hyperuricemia in child should alert the
practitioner and force him to the search for
possible cause in a particular patient. In the
context of modern preventive medicine, special
attention should be drawn to the timely
detection of primary gout, in particular, its
earliest manifestation — hyperuricemia [1, 2]. In
around 80 % of cases gout can be characterized
as a primary disease associated with genetic
defects in the enzymes regulating purine
metabolism, and first signs of the disturbance
could be seen in early childhood [2].

Lesch-Nyhan syndrome is inherent X-linked
recessive genetic disorder, which main
pathogenetic link is the expression disturbance
of hypoxanthine-guanine phosphori-
bosyltransferase (HGPRT) — specific enzyme
involved in purine recycling [3-8]. The disease
is characterized by presence of the classical
triad:  hyperuricemia, neurological and
behavioral changes [2-6, 8, 9].

In case of HGPRT deficiency, the process of
free guanine and hypoxanthine reuse in the
synthesis of guanosine monophosphate and
inosine monophosphate is broken, resulting in
more rapid conversion of guanine and
hypoxanthine into uric acid. This, consequently,
leads to hyperuricemia and gout development.
Neurological  disorders in  Lesch-Nyhan
syndrome are thought to be caused by a
disturbance of neurotransmitters synthesis in
the brain dopaminergic systems, which explains
the behavioral and motor disorders in such
patients [3-6, 8-10]. Kidneys affection is
characterized by a similar to gouty nephropathy
clinical picture and includes urate crystalluria,
recurrent pyelonephritis on the urolithiasis
background and, if left untreated, it leads to the
development of chronic kidney failure [5, 8].

In the article we present a clinical case of
Lesch-Nyhan syndrome first diagnosed only at
16 years old despite the fact that the classical
clinical clues were already found at the
patient’s first year.
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CASE PRESENTATION

An 18-year-old Caucasian man was admitted
to the rheumatology department with
complaints of pain, swelling, hyperemia of the
left first metatarsophalangeal joint and the left
ankle swelling accompanied by limitation of
active and passive movements in both joints.

According to the anamnesis, the child was
born from the first pregnancy threatened by
miscarriage in the first trimester,
polyhydramnios; delivery on time. Birth weight
— 2600 g, height — 48 cm, head circumference
32 cm, chest circumference 31cm.
Neonatologist conclusion: mild intrauterine
growth restriction by hypoplastic type.

At the age of 6 months, during inpatient
treatment for bilateral otitis media patient first
was diagnosed with metabolic nephropathy
(uric acid crystals were found in the urine
analysis). During the hospitalization he was
consulted by a neurologist who confirmed
hyperexcitability syndrome, initial
manifestations of rickets.

In the first year of life, delayed motor
development was noted (began to crawl at 11
months, walk at 18 months) together with
permanent neurological changes in the form of
pronounced hypotonia of the upper and lower
extremities. During school years, he was
observed by a speech therapist due to severe
dysgraphia, dyslexia, dysarthria, logoneurosis.
He was diagnosed with nephrocalcinosis at 12
years. At 14 years the | stage of chronic kidney
disease and symptomatic arterial hypertension
were first established. Since then he has been
constantly taking enalapril 5 mg per day. At his
16 hyperparathyroidism was revealed. Same
year, 2017, he was examined in the clinic
«Ohmatdyt» in Kiev, where a genetic testing
was carried out and Lesch-Nyhan syndrome
was diagnosed without description of the
mutation nature. The treatment with febuxostat
120 mg daily and enalapril 5 mg daily were
prescribed. The level of uric acid from 2017 to
2019 years has varied from 400 to 700 umol/L,
creatinine - from 90 to 135 umol/L.

The family history was remarkable for gout
in grandmother and great-grandmother, chronic
pyelonephritis — in mother, urate nephropathy —
in both brothers.



On examination, the general condition was
satisfactory. Body weight — 60 kg, height — 175
cm. Body mass index was 19.59 kg/m2. He
limped when walking because of pain in the
small joints of the left foot. Hyperemia and
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edema of the left first metatarsophalangeal
joint, left ankle defiguration. Subcutaneous
tophi on the ear (Picture 1). Gynecomastia
(Picture 2). Funnel chest (Picture 3).

Picture 1. Subcutaneous tophi on the ear

Picture 2. Gynecomastia
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Picture 3. Funnel chest

Psycho-neurological status. The patient was
oriented in time, place and person. His mood
appeared labile. There was no evidence of
speech disorders. Cranial nerves examination
was unremarkable. Upper and lower limbs
muscle strength was 5 from 5 grades. The deep
tendon and periosteal reflexes of the upper and
lower limbs were normal. Pathologic reflexes
(Babinsky, Oppenheim, Schaefer, Chaddock)
were negative bilaterally. Plastic
(extrapyramidal) symmetrical muscular
hypertonicity in the upper extremities with
resting tremor of their distal part was found
together with positive Negro's phenomenon,
Noik-Ganev’s phenomenon and Formann’s
symptom. In the lower extremities
symmetrical normotonus. Coordination: finger-
to-nose and heel-to-knee tests were performed
confidently on both sides; the Romberg test was
negative. When walking, there was a slight
brady- and oligokinesia without postural
instability. Sensation disorders were not found.
The patient also had moderate cognitive
impairments: the nominative function of speech
was impaired, there was a working memory
deficit due to coding disturbances especially in
the tasks involving several functions
simultaneously; mild constructive, verbal and
executive dysfunctions. Visual-spatial praxis
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and «frontal» functions were normal.
Neuropsychological testing with the Montreal
Cognitive  Assessment scale 18 points;

Eysenck’s test result was 71 points; according
to the depressive states scale by V. Zung
(adaptation of T. I. Balashova), the patient had
a «state without depression» (40 points), the
neurotization level according to
L. I. Wasserman was 35 %.

Additional investigations. Laboratory data:
uric acid level 550 pmol/L, creatinine
86 umol/L, glomerular filtration rate
104 ml/min/1,73m?. Radiography of the left
foot: marginal growths of the first nail phalanx
base, narrowing of the first toe interphalangeal
joint, the restructuring of the bone of the first
toe main phalanx base (compatible with
arthritis of the 2nd degree). Ultrasound of the
urinary tract and prostate: prominent diffuse
changes in the renal parenchyma, right-sided
nephroptosis; bladder and prostate were
unremarkable. Excretory urography: indirect
signs of inflammatory kidney disease with
impaired renal excretory function.

Clinical diagnosis: Lesch-Nyhan syndrome:
chronic gouty arthritis, recurrent course,
exacerbation stage, activity II, with a
predominant affection of the small joints of the
left foot, left ankle joint, with the peripheral



tophi, X-ray stage Il, functional impairment of
joints | degree. Chronic kidney disease | stage:
gouty nephropathy, nephrocalcinosis, urinary
syndrome, symptomatic arterial hypertension.
Chronic renal failure with impaired excretory
function of the kidneys. Encephalopathy with
moderate cognitive dysfunction, dysarthria.

DISCUSSION

In the «classic» variant of Lesch-Nyhan
syndrome (residual activity HGPRT = 1.5 %)
patients” mean duration of life is about 20-30
years.  With  moderate  extrapyramidal
insufficiency (residual activity HGPRT = 8 %)
life expectancy is much longer, patients are
teachable and can acquire some specialties [3,
5, 7-9]. However, in case of late diagnosis,
neurological symptoms, nephrolithiasis, chronic
renal failure progress resulting in patient’s
disability [11]. Neurological symptoms can
manifest by varying degree of severity of
extrapyramidal and pyramidal motor
dysfunction [5, 10]. Our patient's neurological
manifestations correspond to a moderate degree
of extrapyramidal insufficiency and motor
dysfunction, that should be characterized as a
manifestation of basal ganglia lesions [10].
Hyperuricemia in his case is accompanied by
clinical manifestations of gout. According to
literature, the above  symptomatology
corresponds to the residual activity of HGPRT
~8%[3, 5].

It is important for a pediatric neurologist to
know that Lesch-Nyhan syndrome is often
hidden under the guise of cerebral palsy clinical
manifestations [3, 5, 8]. However, unexplained
persistent hyperuricemia and progressive urate
nephropathy require explanation, and could
help in early diagnosis of the syndrome [11].
Uric acid crystals were primary found in our
patient’s urine at 6-month-old. At his 12 he had
been diagnosed with nephrocalcinosis, at 14 —
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CUHAPOM JIEIINA-HIXAHA - III3HA JIATHOCTHUKA PIIKICHOTI'O 3AXBOPIOBAHHA:
KJITHIYHU BUTIAJIOK

Xanrwrxoe 0. O., Yopnuu B. 1., Eecmiznees 1. B., 'vmuik 1. 0., Cmonvanosa O. B., Pomys H. A.,
Ecmepkina K. B., Ilepsecsa K.

Beryn. Cunnpom Jlema-Hixana € BpomkeHUM X-34eIUICHHMM PELECHBHUM TCHETHYHHM PO3TaZoOM 3i
3HIDKCHOIO aKTHBHICTIO TilOKCaHTWH-TyaHiH(pochopubosmiTpanchepasn. XBopoba XapaKTepHU3YETHCS
HasABHICTIO KJACHYHOI Tpiaau: TilMepypuKeMis, HEBPOJIOTIYHI Ta TIOBENIHKOBI po3nagw. Y CTaTTi MH
NpeCTaBIsIEMO KIIHIYHUNA BUIagoK cuHapomy Jlemra-HixaHa, Briepiue JiarHOCTOBaHHMHN y Malli€HTa JUIIE Y
16 pokiB, HE3BaKAFOUH Ha Te, IO «KIIHIYHI ITiTKa3KI» BXXE OYIIN BUSBIICHI B PAHHEOMY BiIIi.

Kainiuanii Bunagok. 18-piyamii 4oNOBIK 3BEpHYBCA N0 PEBMATOJOTIYHOTO BIAMUICHHS dYepes
HOJArPUYHHN apTPUT. Y HEOHATAIFHOMY NEpioji Y HBOTO MiarHOCTYBAIM 3aTPUMKY BHYTPILIHBOYTPOOHOTO
PO3BHUTKY MO TIMOIUIACTHYHOMY THITY. Y 6-MICSIIHOMY BiIli B cedi OyJH BUSABJICHI KPUCTAIH CEYOBOI KUCIIOTH.
VY nepumii pik KUTTS BiJ3HA4Yagacs 3aTpUMKa MOTOPHOI'O PO3BUTKY pa3oM i3 MOCTIHHUMH HEBPOJIOTIYHUMH
3MiHaMH, sIKi OyJIM PO3IiHEH] SK MPOSBH paxiTy. Y IIKUIbHI POKH BakKa mucrpadis, AUCIEKCis, Au3apTpisd,
JIOTOHEBPO3 BHMAarajM CIIOCTepeXKeHHs 3 Ooky noromema. Y 12 pokiB Homy OyB AiarHOCTOBaHMIA
He()pOKaNBIMHO3, Y 14 — XpOHiYHE 3aXBOPIOBaHHS HUPOK Ta CHMITOMAaTHYHA apTepialibHa TinepTeHsis. Y
ciMeifHOMy aHamHe3i: momarpa y 0alOyci Ta mpabaOyci, XpOHIYHHH Mi€TOHEPPUT — Yy MaTepi, ypaTHa
Hedpomartiss — y 00ox Opatie. [Ipu ¢izukanpHOMY OOCTEXEHHI BiJ3HAYANNCS TilepeMis Ta HaOPSAK JIBOTO
MepIIOTo IUTFOCHE(aTaHTOBOTO cyrioba, aedopMaris JTiBOi IHKOIOTKH, BOPOHKOIOAIOHA TPYIHA KITITHHA,
riHekoMmactisg, Todpycu Ha Byxax. Ilig gac ormsmy Oyiio BHSBICHO HH3KY HEBPOIOTIYHHX IMOPYIICHb Ta
NOMIPHUH KOTHITHBHUH po3yian. Y JONaTKOBUX JOCTI[DKCHHSX — TilepypUKeMis, apTpUT MepIIoro
IUIIOCHe(haJIaHTOBOTO  Cyrio0a, aAndy3Hi 3MiHM HHUPKOBOI NMapeHXIMM 3 MOPYIIEHHSM BHAUIBHOT (yHKii
Hupok. [lompu mifkasku B aHaMHe3l Iali€HTa, O0'€KTMBHOMY Ta JOAATKOBOMY OOCTEKEHHSX, a TaKoX
HasBHICTb CIMEHHOrO aHaMHe3y, 10 CBIIYWTH NPO CHAaJKOBHUH XapakTep rinepypukeMii, Aiarnos3 aediuury
I'®PT 6yB nocrasnenuii mmie y Bini 16 pokis.

BucnoBok. HasBHicts cunapomy Jlema-HixaHa MOXHA NPUITYCTUTH TIPH NPOTPECYBaHHI TOPYIICHHS
M’S30BOTO TOHYCY Ta PYXOBHX PO3JaiB Yy AWTHHU MICJIS MEPIIUX IIECTH MICAIIB JKUTTSA y IO€AHAHHI 3
BHCOKOIO KOHLICHTPAII€I0 CEYOBOT KMCIOTH B TUIa3Mi Ta i1 MiJIBUIEHOI0 €KCKpeLieo 3 ceuero. TpynHoi B
JIarHOCTHUIIl CHHIIPOMY IIOB'SI3aHi HE TIJIBKM 3 PIAKICHUMHU XapaKTepoM 3aXBOPIOBAaHHS, aje W 3 HE3HAYHUM
a00 TMOMIpHUM MOpPYIIEHHAM (YHKIII HEHTpalIbHOI HEpBOBOI CHUCTEMH, sIKE JKapi 4acTo MOB'A3yIOTh 3
paxitoM abo MOJIOTOBOIO TPABMOIO, @ TAKOK HU3BKOIO JTOCTYITHICTIO MOJICKYJISIPHO -TEHETHYHOTO TECTYBAHHSI.

K/IFIO490BI C/10BA: Cunnpowm Jlema-Hixana, rinepypukeMis, IepBUHHA 1101arpa, KITHIYHUN BUIIAJIOK
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CHUHJPOM JIEIIIA-HUXAHA - [TO3JHSSI JUATHOCTHUKA PEJKOI'O 3ABOJIEBAHUSI:
KJIMHUYECKUN COYUYA

Xanrworxoe A. A., Yopuwiit B. H., Eecmuznees H. B., l'ymnuk H. A., Cmonvanosea A. B., Pomys H. A.,
Icmepxuna E. B., Ilepseesa E.

Berynaenne. Cungpom Jlema-Huxana 3To BpokaeHHoe X-CIEIUICHHOE PELIECCUBHOE T'€HETHYECKOoe
3a00JIeBaHME CO CHMIKEHHOH aKTUBHOCTBIO T'MIOKCaHTHH-TyaHuHpochopubdosmiarpancdepaspl. bonesHp
XapaKTepu3yeTcsl HATMYUEM KIIaCCHYECKOW TPHAIbl: THUIIEPYPUKEMHs, HEBPOJOTMYECKUE U ITTOBEICHUYECKHUE
paccTpoiictBa. B cTarbe Mbl mIpencTaBisieM KIMHMYECKUH ciaydail cuHapoma Jlema-Huxana, BmepBble
JIMarHOCTUPOBAHHOIO y ManueHTa B 16 jeT, HecMOTpsl Ha HaJu4yue "KIMHUYECKHUX IMOACKA30K" HauyuHas ¢
paHHEro Bo3pacrTa.

Kannuvecknii ciayvaid. 18-nmeTHuii MyxunHa oOpaTwics B peBMAaTOJIOTHUECKOE OT/ENICHHE B CBSI3U C
MOJarpu4eckiM apTpUTOM. B HeoHaTaIbHOM MEpHO/Ie Y HETO THarHOCTHPOBAJIH 3a/1ePKKY BHYTPHYTPOOHOTO
pasBUTHs 10 THIOIUIACTUYECKOMY THIy. B 6 MecsmeB B Moue ObUIM OOHApY)KEHBI KPHUCTAIIIBI MOYEBOH
KUCJIOTHI. B TepBBIi roj JKU3HM OTMedanach 3a/lepKKa MOTOPHOTO Pa3BUTHS BMECTE€ CO CTOWKHUMH
HEBPOJIOTUUECKIMHU M3MEHEHUSIMHU, KOTOpbIe OBIIIM pacleHEeHbl KaK MPOSBICHHS paxuTa. B MIKOIBHBIE TO/BI
TsDKenasi qucrpadus, AUCIEKCHs, TU3apTpHs, JIOTOHEBPO3 MOTpeOOBay HAOIIOEHUSI CO CTOPOHBI JIOTOIIEAa.
B 12mer Obu1 nuarHocTHpoBaH He(poKambIMHO3, B 14 — XpoHHMYECKoe 3a00JE€BaHHE IIOYEK W
CHMIITOMaTHYeCKasl apTepHanbHas TunepTen3us. B cemeiiHoM anamuese: nojarpa y 0adyuiku u npabalyiik,
XpOHHYECKHH INHUeToHe)pUT — y MaTepH, ypaTHas Hedpomarus — y obomx OpartbeB. [Ipn dusukambHOM
O0CMOTpE OTMEUAIIUCh THIIEPEMHS U OTEK JICBOT'O IIEPBOTO ILIIOCHE(aIIAHIOBOTO CycTaBa, nedopmalys JIeBOH
JIOABDKKH, BOPOHKOOOpasHas TpyAHas KIeTKa, I'MHeKoMmacTus, Todycel Ha ymax. Ilpm ocmorpe Obum
OoOHapy’XeHBI PsJl HEBPOJOTHYECKUX HAPYIIEHHH M YyMEpPEeHHOE KOTHUTHBHOE paccTpoiicTBO. C MOMOIIBIO
JIOTIOJTHUTENBHBIX HCCIIEIOBaHUH OOHAPYKEHBI: TUNEPYPUKEMHS, apTPUT IEPBOr0O IIFOCHE(]AaIaHTOBOTO
cycraBa, nupdy3Hble U3MEHEHHS TOYEYHON MapeHXHMMBbl C HAPYIICHUEM BBIACIUTEIbHON (YHKIIMH MOYEK.
HecmoTpst Ha mojicKa3Ky B aHAMHE3E MAMEeHTa, 0ObEKTUBHOM M JIOTIOJHHUTEIBHBIX 00CIIEI0OBAHMAX, a TAKKe
HaJlM4Me CEMEHHOro aHaMHEe3a, CBUAETENBCTBYIOLIETO O HACIEACTBEHHOM XapaKTepe THUIepypUKEMUH,
muarHo3 nedunurta [TOT ObuT mocTaBieH UL B Bo3pacte 16 Jer.

BeiBoabl. Hannune cunapoma Jlema-Huxana MOXHO IpeaIION0KUTh IPU IPOrPECCUPOBAHUN HAPYILIECHUS
MBIIIEYHOTO TOHYCa W [IBUTATENBHBIX PAcCTPOICTB y peOeHKa MOcCie MEePBBIX LIECTH MECSIEB JKU3HU B
COYETaHUH C BHICOKON KOHIIEHTpallMe MOYEBOM KHCIIOTHI B IJIa3M€ U €€ MOBBIIIEHHOW 3KCKpeLuel ¢ MOYoil.
TpynHOCTH B JMAarHOCTHKE CHHAPOMa CBSI3aHBl HE TOJBKO C PEIKUM XapaKTepoM 3a0oieBaHMs, HO M C
HE3HAYMUTENbHBIM MM YMEPEHHBIM HapylIeHHeM (yHKIHHU [EHTPaJIbHOW HEPBHOW CHCTEMBI, KOTOPOE BpayH
4acTO CBS3BIBAIOT C PAXUTOM WM POAOBONM TpPaBMOM, a TakKe HU3KOH JOCTYHMHOCTBIO MOJIEKYJISPHO-
TEeHETUYECKOTO TECTHPOBAHHUS.

K/TIOYEBBIE CJIOBA: Cungpom Jlema-Huxana, runepypukemMusi, IepBUUHas NOAarpa, KIMHUYECKHUI
ciayvait
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