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Untreated or undiagnosed CTX may lead to serious  
short- and long-term clinical implications.1,2

What is CTX?
CTX is a rare autosomal-recessive lipid storage and metabolic disease .1,3,4

MECHANISM OF DISEASE

•	 CTX is caused by mutations in the CYP27A1 gene, which codes for the mitochondrial enzyme of  
sterol-27-hydroxylase that converts cholesterol to bile acids .1

•	 Sterol-27-hydroxylase deficiency reduces 
the production of cholic acid and 
chenodeoxycholic acid (CDCA)—the most 
common endogenous bile acids .5-7

•	 As bile acids are inhibitors of CYP7A1, a 
negative feedback mechanism is lost and 
the process of cholesterol elimination is 
interrupted .6,8 

•	 The negative feedback mechanism leads  
to toxic effects due to6,8:
•	 Increased levels of bile alcohols and 

other bile acid precursors, including 
7-hydroxycholesterol and  
7α, 12α-dihydroxy-4-cholesten-one .

•	 Accumulation of cholestanol throughout  
the body .
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IMPACT OF DISEASE

Untreated CTX May Progress to Irreversible Neurologic Problems.1,9,10

Without early diagnosis and management, neurologic problems can progress, leading to  
physically disabling neurological dysfunction, psychiatric disturbances, intellectual disability, and 
even dementia .1,2

Challenge of Diagnosis
•	 CTX is challenging to diagnose owing to its variability and multisystemic effects .1 

DELAY IN DIAGNOSIS
•	 Current mean age (±SD) at diagnosis is 35 .5 ± 11 .8 years .1

•	 CTX signs and symptoms are variable in onset and severity and not every patient experiences  
all clinical manifestations .1 

Click here to download the Case Study

KEY CTX SIGNS AND SYMPTOMS

CTX causes an array of clinical manifestations.1

If your patient has more than one of the below signs and symptoms, you should suspect CTX .1,3,12-14

 
 

AGE 30AGE 20AGE 10BIRTH

Potential Signs and Symptoms1,3,12-14

Neurologic Deterioration/Movement Disorders

Idiopathic Bilateral Cataracts

Tendon Xanthomas*

Neonatal Cholestasis/Prolonged Jaundice

1 2 3 4 5 6 7 8 9 11 12 13 14 15 16 17 18 19 21 22 23 24 25 26 27 28 29 31 32 33 34 35

MEAN (SD) AGE
AT CTX DIAGNOSIS

35.5 YEARS 
(±11.8)1

Chronic Diarrhea

* A small number of genetic disorders affect lipoproteins and can lead to xanthomas: cerebrotendinous xanthomatosis (CTX),  
familial hypercholesterolemia, and sitosterolemia .

Because the clinical manifestations of CTX affect different organ  
systems, patients are likely to present to different specialists,  

potentially leading to delayed diagnosis and underdiagnosis.1,11

2

https://aboutctxhcp.com/contact


Deep Dive on Neurologic Deterioration/Movement Disorders
•	 CTX can lead to serious neurologic problems.1,9,10

•	 Ataxia is one of the key manifestations of progressive neurological dysfunction in patients  
with CTX.1,15

•	 Consider testing for CTX if your patient has a history of:

Patients with CTX whose diagnosis is missed or delayed may face severe  
intellectual and physical disability in their early adult years.1,12 
•	 Patients with advanced CTX show evidence of lipid deposits and loss of white matter in many 

areas of the brain .18,19

•	 Early developmental milestones may be achieved punctually, but patients then begin to  
fall behind .1

	– Patients may exhibit poor school performance, learning difficulties, sustained infantile 
behavior, and lack of age-appropriate self-care skills .

•	 ~50% have experienced seizures .9

•	 ~70% have pyramidal signs, such as increased deep tendon reflexes, pathologic reflexes, and 
spastic paraplegia .1,12,20,21

•	 60% have cerebellar signs .12

	– Neurological imaging has revealed progressive unsteady paraparetic gait as a predominant 
symptom of CTX in adults .22

	– Cerebellar ataxia usually becomes evident, presenting in the second or third decade of life .1,23

Idiopathic Bilateral Cataracts
• Affects ~85% of patients with CTX9,12

Neurologic Deterioration/Movement Disorders
• Patients with CTX frequently present with movement disorders (frequency)16,17

Gait ataxia

Parkinsonism/ 
parkinsonian symptoms

Gait difficulties

Dystonia

(55%)

(52%)

(38%)

(31%)
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Criteria for No-Cost Testing*

Patient resides in North America  
(US or Canada)

AND

Children and 
adults with 
clinically abnormal 
movements 
including, but not 
limited to, ataxia, 
dystonia, tremor, and 
parkinsonism

Any questions can be addressed by the PreventionGenetics genetic counselors and staff at (715) 387-0484 .

*Program may be canceled or changed at any time.

† Note that Mirum Pharmaceuticals cites the above-named external testing resource for information purposes only,  
and does not endorse or guarantee in any way the services or advice provided by them.

Mirum Pharmaceuticals has 
partnered with PreventionGenetics,  
a College of American Pathologists-
accredited laboratory,† to offer a  
no-cost genetic test panel to identify 
up to 938 genes to help diagnose  
genetic causes of movement disorders .

© 2024 Mirum Pharmaceuticals, Inc. All rights reserved. September 2024 US-DS-2300083.
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LARGE1 LIAS LIPT1 LIPT2 LMNB1 LMNB2 LRP4 LRPPRC LRRK2 LRSAM1 LYRM7 LYST MAG MAN2B1

MAPT MARS1 MARS2 MAT1A MATR3 MBD5 MCCC2 MCOLN1 MDH2 MECP2 MECR MED13L MED17 MED25

MFF MFN2 MFSD2A MFSD8 MGME1 MICU1 MIPEP MKS1 MLC1 MMACHC MMADHC MME MOCS1 MOCS2

MORC2 MPDU1 MPV17 MPZ MRE11 MRPS22 MRPS34 MTO1 MTPAP MTRFR MTTP MVK MYBPC1 MYH14

MYO7A NADK2 NAGA NAGLU NALCN NANS NAT8L NAXE NDE1 NDRG1 NDUFA1 NDUFA10 NDUFA11 NDUFA12

NDUFA13 NDUFA2 NDUFA4 NDUFA9 NDUFAF1 NDUFAF2 NDUFAF3 NDUFAF4 NDUFAF5 NDUFAF6 NDUFB3 NDUFB9 NDUFS1 NDUFS2

NDUFS3 NDUFS4 NDUFS6 NDUFS7 NDUFS8 NDUFV1 NDUFV2 NECAP1 NEFH NEFL NEU1 NEXMIF NF1 NF2

NFASC NGLY1 NHLRC1 NIPA1 NKX2-1 NKX6-2 NMNAT1 NOL3 NOS3 NOTCH3 NPC1 NPC2 NPHP1 NR4A2

NSUN2 NT5C2 NUBPL NUP62 OCLN OFD1 OPA1 OPA3 OPHN1 OPTN OSGEP OTC PAFAH1B1 PANK2

PARK7 PARN PARS2 PC PCCA PCCB PCDH12 PCDH19 PCLO PCNA PDE10A PDE6D PDE8B PDGFB

PDGFRB PDHA1 PDHB PDHX PDP1 PDSS1 PDSS2 PDYN PET100 PEX1 PEX10 PEX11B PEX12 PEX13

PEX14 PEX16 PEX19 PEX2 PEX26 PEX3 PEX5 PEX6 PEX7 PFN1 PGAP1 PGK1 PGM3 PHGDH

PHKA1 PHYH PIBF1 PIEZO2 PIGA PIGG PIGN PIGQ PIGS PIK3R5 PINK1 PITRM1 PLA2G6 PLAA

PLCB1 PLD3 PLEKHG2 PLEKHG4 PLP1 PLXND1 PMM2 PMP22 PMPCA PNKD PNKP PNP PNPLA6 PNPLA8

PNPT1 PODXL POLG POLG2 POLR1C POLR3A POLR3B POMGNT1 POMGNT2 POMK POMT1 POMT2 PON1 PPP1R15B

PPP3CA PPT1 PQBP1 PRDM8 PRF1 PRICKLE1 PRICKLE2 PRKCG PRKN PRKRA PROK2 PROKR2 PRPH PRPS1

PRRT2 PRX PSAP PSAT1 PSEN1 PSEN2 PSMB8 PTEN PTF1A PTPN23 PTRH2 PTRHD1 PTS PUM1

PURA PYCR2 PYROXD1 QARS1 QDPR RAB18 RAB27A RAB39B RAB3GAP1 RAD50 RARS1 RARS2 REEP1 REEP2

RETREG1 RFT1 RHOBTB2 RLIM RNASEH1 RNASEH2A RNASEH2B RNASEH2C RNASET2 RNF113A RNF125 RNF168 RNF170 RNF216

ROGDI RORA RPGRIP1L RPIA RPL10 RRM2B RTN2 RTN4IP1 RTTN RUBCN SACS SAMD9L SAMHD1 SARS1

SCARB2 SCN1A SCN1B SCN2A SCN8A SCN9A SCO1 SCO2 SCP2 SCYL1 SDHA SDHAF1 SDHB SDHD

SELENOI SEPSECS SERAC1 SETX SFXN4 SGCE SGPL1 SH3TC2 SHMT2 SIGMAR1 SIL1 SLC12A6 SLC13A5 SLC16A2

SLC17A5 SLC18A2 SLC19A2 SLC19A3 SLC1A3 SLC1A4 SLC20A2 SLC25A12 SLC25A15 SLC25A22 SLC25A4 SLC25A46 SLC2A1 SLC30A10

SLC30A9 SLC33A1 SLC39A14 SLC39A4 SLC44A1 SLC46A1 SLC52A2 SLC52A3 SLC6A1 SLC6A17 SLC6A19 SLC6A3 SLC6A8 SLC9A1

SLC9A6 SMAD4 SMC1A SMG9 SMPD1 SNAP25 SNCA SNX14 SOD1 SOX10 SOX2 SOX6 SPART SPAST

SPG11 SPG21 SPG7 SPR SPTAN1 SPTBN2 SPTBN4 SPTLC2 SQSTM1 STAMBP STN1 STUB1 STXBP1 SUCLA2

SUFU SUMF1 SUOX SURF1 SVBP SYNE1 SYNJ1 SYT14 SYT2 TACO1 TAF1 TAF2 TANGO2 TARDBP

TBC1D20 TBC1D23 TBC1D24 TBCD TBCE TBK1 TCF4 TCN2 TCTN1 TCTN2 TCTN3 TDP1 TDP2 TECPR2

TELO2 TENM4 TFG TGM6 TH THAP1 THG1L THOC2 TIMM8A TIMMDC1 TINF2 TMEM107 TMEM138 TMEM216

TMEM231 TMEM237 TMEM240 TMEM67 TMEM70 TMX2 TOR1A TP53RK TPI1 TPK1 TPM2 TPP1 TRAPPC11 TRAPPC12

TRAPPC4 TREM2 TREX1 TRIM32 TRNT1 TRPC3 TRPM7 TSEN15 TSEN2 TSEN54 TSFM TTBK2 TTC19 TTC21B

TTPA TTR TUBA1A TUBA4A TUBB TUBB3 TUBB4A TUBG1 TWNK TXN2 TYMP TYROBP UBA5 UBE3A

UBQLN2 UBR4 UBTF UCHL1 UFC1 UNC80 UPB1 UQCC2 UQCC3 UQCRB UQCRC2 UQCRFS1 UQCRQ UROC1

USP18 VAC14 VAMP1 VAPB VARS2 VCP VLDLR VPS11 VPS13A VPS13C VPS13D VPS16 VPS35 VPS37A

VPS51 VPS53 VRK1 VWA3B WARS2 WASHC5 WDR26 WDR45 WDR62 WDR73 WDR81 WFS1 WNK1 WWOX

Scout by Mirum: Movement Disorders  

Genetic Panel

No-cost patient genetic testing program for movement disorders 

PROGRAM OVERVIEW

In partnership with PreventionGenetics, Mirum Pharmaceuticals offers a no-cost genetic testing program for patients 

to help identify the genetic cause of movement disorders through a 938-gene panel.

AAAS AARS1 AARS2 AASS ABCA1 ABCA2 ABCA7 ABCB7 ABCC8 ABCD1 ABHD12 ABHD5 ACAT2 ACBD5

ACO2 ACOX1 ACOX2 ACP5 ACTB ACTL6B ADA2 ADAMTS13 ADAR ADCY5 ADCY6 ADD3 ADGRG1 ADH1C

ADPRS ADSL AFG3L2 AGA AGTPBP1 AHI1 AIFM1 AIMP1 ALAD ALDH18A1 ALDH3A2 ALDH5A1 ALDH6A1 ALG6

ALS2 AMACR AMPD2 ANG ANK3 ANKLE2 ANO10 ANO3 ANOS1 AP1S2 AP3B2 AP3D1 AP4B1 AP4E1

AP4M1 AP4S1 AP5Z1 APOB APP APTX ARCN1 ARFGEF2 ARG1 ARL13B ARL6 ARL6IP1 ARMC9 ARNT2

ARSA ARV1 ARX ASAH1 ASL ASNS ASS1 ATCAY ATG5 ATL1 ATM ATP13A2 ATP1A2 ATP1A3

ATP2B3 ATP2B4 ATP5F1E ATP6AP2 ATP7A ATP7B ATP8A2 ATPAF2 ATRX ATXN7 AUH B3GALT6 B4GALNT1 B4GAT1

B9D1 BBS1 BBS10 BBS12 BBS2 BBS4 BBS5 BBS7 BBS9 BCAP31 BCKDHA BCKDHB BCL11B BCOR

BCS1L BICD2 BOLA3 BRAT1 BSCL2 BTD C12orf4 C19orf12 CA8 CACNA1A CACNA1B CACNA1D CACNA1G CACNA2D2

CACNB4 CAMTA1 CAPN1 CARS2 CASK CAV1 CC2D2A CCDC28B CCDC88C CCT5 CDKL5 CEP104 CEP120 CEP152

CEP290 CEP41 CFH CHAMP1 CHCHD10 CHMP1A CHMP2B CHP1 CIT CIZ1 CKAP2L CLCN2 CLIC2 CLN3

CLN5 CLN6 CLN8 CLP1 CLPB CLPP CLTC CNTN2 CNTNAP1 CNTNAP2 COA3 COA7 COA8 COASY

COG2 COG4 COG5 COL18A1 COL4A1 COL4A2 COL6A3 COQ2 COQ4 COQ5 COQ6 COQ7 COQ8A COQ9

COX10 COX14 COX15 COX20 COX6B1 COX8A CP CPLANE1 CPS1 CPT1C CREBBP CRLF1 CRPPA CSF1R

CSPP1 CSTB CTBP1 CTC1 CTDP1 CTNNB1 CTSD CTSF CUL4B CWF19L1 CYB5R3 CYC1 CYP27A1 CYP2U1

CYP7B1 DAB1 DAO DARS1 DARS2 DBT DCAF17 DCC DCPS DCTN1 DCX DDC DDHD1 DDHD2

DDX3X DEAF1 DHCR24 DHFR DHPS DKC1 DLAT DLD DMXL2 DNA2 DNAJB2 DNAJC12 DNAJC13 DNAJC19

DNAJC3 DNAJC5 DNAJC6 DNM1L DNM2 DNMT1 DOCK3 DOCK8 DPM1 DPYD DPYS DRD3 DRD5 DYNC1H1

DYRK1A EARS2 EBF3 ECHS1 EEF2 EGR2 EIF2B1 EIF2B2 EIF2B3 EIF2B4 EIF2B5 EIF4G1 ELOVL1 ELOVL4

ELOVL5 ELP2 EMC1 EML1 ENTPD1 EPM2A ERAL1 ERBB4 ERCC1 ERCC2 ERCC3 ERCC4 ERCC5 ERCC6

ERCC8 ERLIN1 ERLIN2 ETHE1 EXOSC3 EXOSC8 EXOSC9 EXT2 EZH2 FA2H FAR1 FARS2 FASTKD2 FAT2

FBXL4 FBXO7 FGD4 FGF12 FGF14 FGFR1 FIG4 FITM2 FKRP FKTN FLNA FLNC FLVCR1 FOLR1

FOXG1 FOXRED1 FRMD4A FRRS1L FTL FUCA1 FUS FXN GABRB1 GABRB2 GABRB3 GAD1 GALC GAMT

GAN GATAD2B GBA1 GBA2 GBE1 GCDH GCH1 GCLC GDAP2 GEMIN4 GFAP GFM1 GFM2 GIGYF2

GJA1 GJB1 GJC2 GLB1 GLRA1 GLRX5 GLS GLUD2 GLYCTK GM2A GMPPA GMPPB GNAL GNAO1

GOSR2 GPAA1 GPR88 GRIA3 GRID2 GRIK2 GRIN1 GRIN2B GRIN2D GRM1 GRN GSS HACE1 HARS1

HARS2 HCFC1 HCN1 HEPACAM HERC1 HEXA HEXB HIBCH HIKESHI HK1 HMBS HNRNPA1 HNRNPA2B1 HNRNPH2

HPCA HPDL HPRT1 HSD17B10 HSD17B4 HSPD1 HSPG2 HTRA1 HTRA2 IBA57 IFIH1 IFRD1 IFT140 IFT172

IFT27 INPP5E INTS8 IRF2BPL ISCA2 ITM2B ITPR1 JAM3 KANK1 KARS1 KATNIP KCNA1 KCNA2 KCNA4

KCNC1 KCNC3 KCND3 KCNJ10 KCNJ6 KCNMA1 KCNQ2 KCNT1 KCTD17 KCTD7 KDM5C KIAA0586 KIDINS220 KIF1A

KIF1B KIF1C KIF2A KIF5A KIF5C KIF7 KLC2 KMT2B KY L1CAM L2HGDH LAGE3 LAMA2 LAMB2

Click here to request that a  
Mirum representative contact you.

SCOUT BY MIRUM: Movement  
Disorders Genetic Panel*
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CASE STUDY:  
A 55-year-old with tendon xanthomas

Presenting symptoms
• Admitted to the hospital for investigations relating to a slowly progressive paraparesia and  

joint deformities

Medical and family history
• Difficulty standing and walking since infancy 
• Bilateral juvenile cataracts
• Unable to complete education because of intellectual disability
• 3 siblings died in childhood, one from an undiagnosed neurological disorder
• Unknown whether patient’s parents were related

Physical and neurological examination
• Physical examination: 

	– Tendon xanthomas—firm, round, noninflammatory, subcutaneous tumors measuring 6 cm in diameter 
over the knees and elbows, which adhered to tendons

	– Yellowish papules of 2 to 3 mm in diameter in the superior eyelid, compatible with xanthelasmas
• Neurological findings included: 

	– Mental retardation, spastic-ataxic gait, bilateral Babinski sign, symmetric amyotrophia on inferior and 
superior extremities, and hyperactive deep tendon reflexes with associated left Achilles clonus

• Ligamentous hyperlaxity was observed
• Electroencephalogram showed a mild disorganization of the basic activity of theta waves

Laboratory testing and imaging studies
• Standard laboratory test values were normal
• Biopsy from the left knee: 

	– Infiltrate of foam cells surrounded by fibrous tracts
	– Inflammatory cells such as lymphocytes, histiocytes, and neutrophils were observed around the foam 
cells in some areas and a cholesterol cleft was found

• Magnetic resonance imaging: 
	– Cerebral and cerebellar atrophy and hyperintense signals in the mesencephalic peduncles, 
protuberance, and cerebellar hemispheres

Diagnosis/outcome
• Because of these signs and symptoms, CTX was suspected and  

later confirmed by laboratory testing
• Appropriate management was initiated; however, due to the  

advanced state of the patient’s disease, only slight improvement  
in spasticity was noted

© 2024 Mirum Pharmaceuticals, Inc . All rights reserved . October 2024 . US-DS-2400038
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