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[ Abstract] Achromatopsia (ACHM) is a recessive inherited disorder characterized by cone photoreceptor
dysfunction, with primary clinical manifestations including photophobia, nystagmus, reduced visual acuity, and color
vision abnormalities. To date, six causative genes associated with this condition have been identified, most of which
play ecritical roles in the phototransduction pathway. Over 80% of cases are attributed to variations in the CNGA3 or
CNGB3 genes. ACHM is a rare disease with an extremely low prevalence, so most ophthalmologists have limited
understanding of its pathogenesis, disease progression,and clinical manifestations. This often leads to misdiagnosis or
underdiagnosis. In recent years, extensive clinical and basic research on the diagnosis and treatment of ACHM has
been conducted in China, resulting in substantial practical experience. As gene therapy clinical trials for ACHM
gradually advance, it is essential for ophthalmologists to deepen their understanding of the fundamental concepts,
diagnostic approaches, and therapeutic strategies for this condition, thereby providing more patients with access to
treatment. To enhance the diagnostic and therapeutic standards for ACHM in China,our expert panel has meticulously
reviewed relevant domestic and international literature and integrated our clinical experience from recent years to
compile the Expert consensus on diagnosis and treatment of achromatopsia in China (2025). This consensus
encompasses the clinical manifestations, diagnostic and differential diagnostic criteria, genetic testing strategies, and
treatment options for ACHM , aiming to raise ophthalmologists” awareness of the disease and standardize its diagnostic
and therapeutic processes.
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4 5 (achromatopsia, ACHM ) & — F F I, 49 70 4
we TR RRKR R, 2 E R E A 1/50 000~
1/30 000 ( https://www. orpha. net) , ACHM ¥ % %t &
g, ZEREZA ALY A KT RA RK
BEOU K G % ER, BA,ACHM & 8k 2 A 30 657
FR,BEHEFXEETHANHRY  CAMXT EHN
RN E, AR FHTRRET AL, AW,
FEFE BT BB T B0 RS i e EE A, X
EERAR BT MR B R, 7 E AR ACHM 1 4
R, LA KA LR Bl & A o | A % A
T, HARRRZRNN DT AL, & U2 E R WRIZRE SN
e R AFAE X i6 & R, X — IRk 4 ACHM it 1 % i
RERFTBIEEHRRTEAHKE, W, FLIERE £
Xt ACHM #y il R & BA R A &, 3t 4 B 2 26 B AR
BERBESRZ Zh AREEATEFENDREZ,
Bletxf EE BT AN ET b+ 0 H R, XL
AT P A WET K, H 4T REEZRE
BEFVRTARERTAHNENFTR, HAT, B NI
WMAM R ETEHREEILE FE 48 ACHM # 7 4%
W, E M, F EAREMN TR R R AN EE,

A3 B AT A AR 093X Sk ] BT, gy b A [E e B g
FHRELHATERBZER LT AL P ERFE A
BRAERKBMAERRAAXNERZRRLT(FEALE
BYR & R R (2025)) (F RN # 2D A
ERAERBL) ZREA,KEIEKE £ E ACHM %
TSRk P B By Bk F L, R 45 6 B WA E E U
TRG M. Ela b, £ X4 H% ACHM L
HAEETFTR, BEAROEABRAS BEREE &R
EE EERMKE DB ERHDE BT ATEE
B otk ELSS, ERANFHEXRARRERES,
BGRAFEERRE, EEXH LW, HEE X TR
X F B85 HEEREERSEE N (htp://www.
guidelines-registry. cn/) T R E M. M5, F XA 2 T
MERAREREERZLLZE AT R ER T RAER
EREN, BUERXRBIFRAARBEERZN, RO
ERAZELCENNRFTARERELERERE L, X
BR#ATENESL, FRAC IR HEFEL WER
W,k EREANRESE BEELNRERREX
WHEN MM, B2025F 1 ABFH UK, 223 R Y
EERINEER R 2T R. I O6NMNARLER, K
R A A BRI R E R E £ 3 ACHM &% 57

AP, WA el R, RAXLFBTERFRE T
bt &, oF & BAE X k5 K R0 R

2 ACHM HIRBIEHS

2.1 ERFXAHFE

ACHM A WIE R XN B A AR T &L,
MHREBAAEAREN R ER, BHFLAFBLT
E,NZMES, #EH LR ERLEL Y LB
HHARERL MAARTHEINRAHZEARKEN,
WHARATHEFEOEAAFRLET PO A,
SHEFREXRAEF(E D), ZERED, XD HE
fle W% B # AL M OE s & B K (retinal pigment
epithelium, RPE ) % & = L W & i & 4 4., B @7,
ACHM W HFHA 5 I K R B 6 = W5 X B, X — 4 &
B T R T R

E1 ACHM BERKRRI XURMMIETE A KREER LA N 51
KERLMEIEREE AAR BZEIR

ACHM p H g 2B fnr g 2B 2 M XA, w# X
AREA ACHM (AT £ 6L, & K% 3, BH R
FARENIMNEA R T 2ELS M, N — KK
TO.1;E# 04 A ACHM, 5§ A ACHM A I, 3¢
BARERERE, ToHBLH6E, BN HE
ERE, A FAFHNNEARRYE T H o, A&
HEO01~0.3, X XkEHE P H, BT M6 E
FAEEB T FH AR ACHM, XA Z HF R 1R EH o3
( eyclic nucleotide gated channel subunit alpha 3,
CNGA3) B H B % &% B o % F7F KK 2(G protein
subunit alpha transducin 2, GNAT2) | & B — Fg B 6C
( phosphodiesterase 6C, PDE6C) 2 & & & i€ 7 5| # 4
# A ACHM,

2.2 ACHM X #1LW % 4 fn oh e 1 &

2.2.1 tFMTHEAHE ACHM & & b ¥4 T i
JE 4% (optical coherence tomography, OCT) % 1% 7 % I,
HERERLE AN, F A AR EE L&, ERE T
ELERBK,POMATTRE (H2), REFHEK
Sh B AL R 4 7 45 AE , Sundaram %7 4 ACHM & 2 ty
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OCT RAHH S A EA. (1) EZWMEKT (4
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R rERREREH X EHRERL. BH W
MEAREFRERZRESpE, BANS £ &
A VRRETAEE BB FLIN, I RERE AN
PREE, BERKFHLAES, B 4TI #H
ZHMEBRE, ERCRMNE T, W HM R M- ERE
L ET, B & T A 48K R ¥Rk 18 IE % =
7R

3 ACHM WM REERERUVNES

HMEHET 6 MEE G ACHM XA x ", o
B K CNGA3 IF ¥ # B |14 # 1 B3 (cyclic nucleotide
gated channel subunit beta 3,CNGB3) ,GNAT2 .PDEG6C
B B — B5 B8 6H ( phosphodiesterase 6H, PDEGH ) 3 [ #a
¥ 7 3 X B F 6(activating transcription factor 6 ,ATF6)
EH,FETRANERERRERE(R D), £4,
CNGA3 #n CNGB3 kA X B AR N E W, 4 & 4
7 # 90% . CNGB3 f % Bl ACHM A 2 o 5 %
Tty B R B b % 3k 50% 5 CNGAS T e & %
ACHM A B % E % Lensm £ 8. Wk ATF6 3 7
SR EAHENEER T RE"  HBEERR
E%E&)\"é’]ﬁ%éﬂﬁiﬁﬁ/\ AXEFREFTREEZEZE

c HFEAGNAT2 AR AR EBWE 1 ¥,

PDEGC #2 PDEGH 4~ % [A] 3 2, T cGMP |7 4% # &
(CNGA3/CNGB3) f- & tth & # ¥ oy & J5 # 4, B I
ACHM AR h“ B/~ Z —.
3.1 ZEmHEE CNGA3 1 CNGB3 F 3 3% L #

EHMES W WA P, R EF R ITE (cyclic
nucleotide-gated channel, CNG) i i + B 447 T 4% &

AR FHRBAH23WEARTFH, XERXH A A
SABERTH S EEEHRY, THTELEE
PCR £ R % =,CNGA3 £ % # AR 4 8 & 7 L %k
wT, B H M CNGA3 R H XK T H v % A x4 o i
B, A S ANEEEHR B FREEIL K UK cGMP £
A E, ERHCHREN CNGASEMERE RS, H
4 ol R, M4 p. Arg277Cys, p. Arg283Trp . p.
Argd35Trp f p. Phe547Leu, %4 5 BX £ A # CNGA3 %
FH40% ', Patel £ % H, B KR A A CNGA3 #
bRAKEA EREAE G TG E cGMP #iE 5
T Hy 4k W, B B ¥ 3h #E % o Koeppen &0
p- Argd27Cys fn1 p. Arg563Cys EH E R T 2 FHE A
FH 2B, BFBKAMFE, L+ p. Argd27Cys 4
A RE L B o A cGMP fn cAMP 8y B
MU ZTF,CNGB3 AR E R EXRIANTEEA
FREAWLEXRE. ZHEELES 8BANIETF, 55D
8OO NAEBRWEAM . AFZHRT(BFRLXRE.
FRREMFTNRE )L ERBMFRWLLE, LT
W REEA, WEAFHFT, % T0%8 CNGB3 & R
H c. 1148delC 3 5% F bk & = 47
HRGE %, CNG & F i # 8y o (CNGA3) #1 B
(CNGB3)) E X MM EARWALE TR FEXEE,
CNGA3 X R X ENHEXRE T HIEEAEH#HNLES
ERT HELBGHREEEY WAL S E, Mk
ZT,CNGB3 Z ML XREHNE, HHAXX
W ,CNGA3 =%k R 3k B /] )R oh ik M@ 3, T CNGB3
MAEEX — B, R o TESEFAEGEE A
K, EREREHNZ, XL CNGA3 RE (A ZMT

H A AT 4 B A R b 1?75%%%@%9’?%% FLEXH cGMP £ 48 ) Bk skl ,Eo kR HETE
RN gE,Z T H AW cGMP W E A ST R BHRBREERE™ FHaH 2, Y x BREA
EW B THAENE, &L
ZRWLEERTEF R £1 5 ACHM HEMHHER
ERMER AAEN, ypum A B B AR ey &R
CNGA3 ﬁu CNGB3 3 B 4 fr & (bp)
CNGAS R AT TR i o3 2112 2085 B Irm I Fm  PLHE A1 0 &
B % 5%y a3 fr B3
7 « Y o 3 i g
T ,f%‘kgxéﬂ % CNeBs AR R ] i B3 8213 2430 FRECERRITECE MU AN I Ot
WG B WAL i B
RApREFREREEN v qumame o BRIk 1p13.3 1065 SHFMEAEN 40Kk
(a3+B3) , £ EN T W 4w i o T4k 3
\ PDESC PR — M 6C 10q23.33 2577 OLGEATMLER S L4 M6 O f5
B xE 4T L g TE O R B e MR CREEE R SE
R AR, o fH A 3
PDESH WEHR 6 6H 12p12.3 252 WLHEZHIEIR S A WL HE 20 L AG OF £5
CNGA3 # HF h 8 /4 PR X
BOBE R AN SR
B F AR, 694 NaE H v AL 5
ATES W R AT 6 1g23.3 2013 IR RE  HRET
B fE o 1 % 55 4y % a

KRBT, %HEE &

1 :ACHM . &2
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CNGA3 5 ¥t /£ Al CNGB3 3k 3% 3k B, ¥ 3 2 1% £ 4 18 7
B, X —RIAMET HAHW CNGB3 K Rt & 7 &
EAGHmR LA BRER, EREREL,
3.2 FH A GNAT2 R % m Hl#|
BHBMESE AN BERB T4 M AR
), HA GNAT2 2 5T % 75 % & B W AL 48 40 4%
o FHE, GNAT2 EH L F 1p13 K3, 4 H 8 N
ST, RN 354 MEEBRARNE AR, %
HENBR LTRSS I RA AW BT RAWAL L, AT
FEKEREA™, ARENIF LR ELERK
REbS N E5FEMAFB LB EEommrLa™,
GNAT2 3£ [ % 7 5 ACHM &= iy I #l 1K T 2%,
GNAT2 th 8t #7877, 3T 41 % 5 (c. 461+24G>A) ¥
AVEEHHZIA XEZERIANEZAREN £
EHLH ,Z A A EELE ACHM ™,
3.3 35 £ H PDE6C %1 PDE6H % 3 5 5% #l 4
AN M WAL 5 5tk 2 &, PDE6C Fu
PDEGH 3 F W 5 HF R — B I A @ L &
ft. cGMP K ## 5 5-GMP, jix, 7 Xt 5 Bk R RL By K %
BRHAF. ZEBRETAREZ S TFHLHME, M
EHENNEEEGCEANRE LY. EHRITRP,
GNAT2 tj o ZTEREME LN, HEZLHHFRE &
fi & b GDP # GTP Bk, & 2047 # £ B/y T A f#
#o GTP %4 &ty 4 & & g # 1 4% 7 f£ R 5| PDE6C/H
BHy oy TR, AR AR MR, AT OBOE B R
Z BB, PLEIE B PDE6 & & R 3 [E AR N cGMP,
ERE_GHERELEFRK, XX BERTE
CNGA3 #n CNGB3 ¢t 41 f% 6y ¢ JR 9 R & cGMP []4%
BEWH A, BT HETFAR, KL K40 ESR
oo X B R A 3R R (A A AR 4 400 B XE R R S A R
LB FEEEHM M EREET
PDEG6C 3 [ 4 22 M8 F, o 4% 4 858 /4 K&
B, R AI,PDE6C 3 F th 4% % 7 £ 15 % B — Be
Bty vF M W B B RPY . Muradov £ % #L, p.
Glu790Lys #¢ p. Tyr323Asn & 55 7] & B sk B — Fg B8 &
M7 B 1K 60% A1 80% . PDE6H 3 K & 4 A48 F
4R %5 83 A M E ., Kohl %7 ¥ £ 4 2 1 4]
B ACHM & %l 2| T 44 & & p. Serl2X,
2 BRI B ACHM & 2 o o A2 I 2 7 & % 0 45 &
REGHAGC YW A A BHERT R,
3.4 FEHEE ATF6 F 3 30w HL#|
ATF6 3 & — X HEF, B TR F T4
EEARIK, ATF6 £ E 5 5 20 09 b1 B R B 1t A2, 4%
FIRERNFRFMEHA A E s FTEF, ATF6 £ H

WEESRERT AR EaRFTEMREESH,
R A D Nl e A 2 O
7 RHIMAAGT TR R ERRETAE
AEMEmm RS B2 ERE . ATFG
HEEZRAE ACHM J7 #l 0 2%, £ 3 JUF 4 # # A
B ACHM Bt 28

3.5 ACHM Z F 4 W % &

AT LRI, A FE R L Z A X ACHM oy 3
EAal oy #4E H o TEWN: (1) 47 ACHM B/ £ RH
FEMTRIFGERNBEERFRE F, 20 F LA
VH MR EEMRA, (2)mEHRERFRNF
M, U RAANEFARAERLNTF T EHATR
Mo HEFRRAT IAMNREREFAERER, N
NERZERAEABRFRARAGTER. EEFHEHS
# 5 3B 4 % % 4 ( American College of Medical
Genetics and Genomics, ACMG) 8% 4 4 F ff 3 # Wh &
T2I5 FRAKFA L FMEATEMET), HEFH
HEENERSERET ARUSTAER, I T 2023 £
HOTEH , #—FRAUTEERER 2 L RAE, 2N
EAMEMELEAE R R ER S %, £ ACHM By
FEERMF  ACMGC R LA R FRE T L 7 M3
WA AT ER M, A RO B R E A RE
HERETEERE,

ZAHERE R NERE(P)  TREM(LP) B
A (VUS) (7T & R (LB) A1 R (B) 7 %, K4
e AR R (PM2) 3 6 W (PP3) | 5% 5 3F 4%
(PS3) R & A A8 x & (PP4) %, f| 4, CNGB3 c.
1148delC 1 H X A B % B BUR & 7, 5 6 € 40
BUR M (PSL) AR R A B A K (PM2) Ax v, ] WA # A
EABREP) T THAAWE LE R, U F K
% S 3% FOM (4 REVEL 3F >0. 75 & #F PP3) = 4k 4h
oy Bl (40 & B k3K R W SCRF PS3) R R FH L BUR
ER, W REREREXT,EEAEHF 2 P/LP
R HlE Rk A S E e (PP4) 7T # ¥ ACHM; &
R o A P/LP &7, N F 3t — & 4 i i iR
STHEMER RE X AKEFEELIERE L,

R#& ACMG 4% 4 ACHM Wyt F AN T &
T BEELRMATMEEETHR, 64,382
EREAGZAEARIABFEETHEENEXTHA
(VUS) , A HRKEENEX T RREZ BT HMA
T, FHEDTRNANF EFR LK HERH —F
B, HA, ARMKEGECERFRIERE, B
oA F S A MR AR KB E (W East Asian
gnomAD) DL %R # o b, ER B RE R (AR
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!
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HEPR R 45 5 S i HA2 W e T
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mfERG : 2 £ 9L ¥ 1% HL 18] 5 OCT - S 2% A T W J2 41 4l AF: B 2 980065
WES: 24h i 7 7

5 ACHM Wyigfr kWil

W T ACHM B # ROCER AR, 8 P 587 30 B
AR OE BT . AN MHATEF RO AFEEH
B bR IE, 78 VT B RAKAL 7 By AL &, B A xR AT
HAPEERS REEENFIMEERT . WA
FERT#ES AAABREATZEALY Y, F
EAEMZABERBEECRR TR EARETF
EITZMRW, KB ACHM EHERE FE £, 8
AEAEEIERB RN EEE, LF%,ACHM &
FRTHEZERETER BT (W ERAER) LY
BRNE BN —SHFWETEANEFHTRTH

WHZE, Ed T ACHM BT 5 L, X mL# &
R MEZEAEENARERSREW T ERE LA
EXBK EHEERNMZRFEFLEF, BRFRNIT R
FESENTHONAIMERET EEX, EEF S
IT R ENE B I S BRI\ AR R R
&, FE i ACHM 3657 0y )" 2 T B2 —BURE W T 1k,
5.1 XHE#ET

HEAXRTEHBEFTWAREIEAFNEHE Y
W kmhed EEEREFWREBTRANER
HACHM B TH# e kBl iftR, mERERET
AP RS % 28 5, B e 2 o 3 AR /AL T
ERWTA#TERERET, BEWERELT M
ACHM sz #p # &, F B F B T X H k7 % =,
Cnga3™ NR R EE M4 Wk th ACHM A # A
RN A ER B, % 4 a0 As
BHF EE, WAL EB SRR ALELRD,
Michalakis 27" % B & 4 ¥ #1 % % & 5 (adeno-
associated virus 5, AAVS) £ & 3t Cnga3™ ™ /N R 34T 34
WLRE T /NR A4k B s fe T R R IR
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