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Is the Integration of Laboratory Medicine (Clinical Pathology) and Anatomic Pathology Feasible?
— Prospects Based on the History and Present Status of CAP —

Toshiaki MANABE, MD, PhD*

Recent medical progress has enabled disease processes to be interpreted at the level of molecules and/or
genes, allowing patients to be treated individually with precisely selected and effective treatment modalities:
So-called precision medicine. The Japanese Government is now promoting the project of cancer genomic
medicine, and genomic tests for that purpose have been under health insurance coverage since last June.
Therein, laboratories handling genomic tests are subject to authorization by a third party, such as the Col-
lege of American Pathologists (CAP).

What is the CAP? What is the status of molecular pathology or genomic tests in the US. What is the sit-
uation in Japan? What should Japanese do? Many questions have been asked, and the Japanese Society of
Pathology and Japanese Society of Laboratory Medicine have just started discussions, mostly separately but
conjointly in part.

Firstly, this article summarizes the historical and structural perspective of the CAP as well as pathology
laboratories in the US, including anatomic and clinical-pathology. The subspecialty of molecular genomic
pathology is briefly reviewed. Lastly, prospects of this field in Japan are discussed on the historical basis of
both societies. [Review]
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MBAT ) AERBGR & L THEE S T 5,

BEIZ, DFIICAE6 AN D, Zh b ORAEIDER
T E 720 TR TRAAAT 5 IRIRBEHHEEE O M
LM AERATTIX, BEEBEPOLRDIREEHETH
DL OREEZT D ERFEHMNT N, BE
DL A, ZOHE=HOKER & LT CAP (College of
American Pathologists; >k EJ5BLE 1 4) 235% 435
LOLYRENTNDS, REREJigRLIZEDL S
i TH D RE RO, —M, KED CAP LiX
EDX 5B ON, ElkEOBIEFRAEDOE
RIZEDEIBRDIDTHA b %< OEMBES
P B, HAR Y20 H AR RA E SR % T
HEA G E > TnD,

AL, CAP oA &2 FEHM LT 5. £3 CAP
DY B %, ZOREREEXBRNBLMEMNT 5,
WNT, KEOR A (FFHYNEL, FERRED B o
PRI & IR R AT B DR EEE O F AR OB A
CAP O HICE LD, £ LT, KEIH
ROEALIZED X ST LTE 7eh, Bz
#IZBYF 5 CAP O fLAIZ DNV TR D, Ik
2. BOSEOIR A & B A & ORl%. 5
DHDRELRITONTERLIZN,

L 7AYHDEZEERDERL

RREZIERF) Uy bbbt EhTn
%, BCABOAEEHTH A H, T DD B JROBEMN
FERINZH W B TWD, BRSNS (AR,
Wik oY TH D, 16 ~ 17 fitftiziZ Lo
WEEE O A R LML DY ANSh T
Too —H. TERBITARZE 99 B%: OB B EI) 13 £ 9
WIRfEARES 2R e L, A XV T OELH —=
R LT D, ZOH, L=y Ty 7RomN—
b7y 7 b5OBEMBEOFEN. KRERET, 1800
AERBED KA YDA N 3 71T X5 s B -
~NEFERLTNL, BMBINBIZRIC X2 AMEOFE &
DIRFE, JRRIZBT M ORETH D, ZOMD
17 HACHI DA & 19 AL DK ENTIZE R HE 72 81X
72, BRI E H SBHT D ANIT & D ENHIENTT
biv, HTHAR LB b 7 < E il
Lo TH T EWS, 1765 41T > THRHE
T DEERERENL S, TR R =T
KEPEREDIE L 12D, FDOHBNL DL DERIK
SEMRAIRE S I, 1793 4% TIT 10 BEAFHIL STz,
1847 4EITT A U I IRATARHFEI S, RAEIT RS
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BEBBRIMEDN T, Z OB INBE AR FFE DT
it BEEROB Y X 25 AOHIE, ERHERE L
R R DI B~ LA, Z L TOWIT N R i
RLUDEETAIREE END X oIk oTe.
Th. T AV I OEFHENEP TR TIZP LT
2, 1908 £ I HETH DT L 7 AF—03 Mk
T & > TESBHE. BERRFOFEREHRA L.
T TRLNTAERITI AR A BRI EDIHNET, 4
REFHEL TN 135D 9 5 29 A IS L5 2
L7z ot T Th B KEOFERNHESLEZBHL
HINAKEINC IR EIND LD IR ->TeDTH D,

Il REZOHIL. BEREICETS
FEEEL CAP BRI DESL

BN CTHs R L C X Iyl it e 2 L35 %
DTH-Tehs, 19 B PFICRDIEE T, KEIT
FIRD AN SN TWR 5T, Bk IR
HIHEZZIT I —1 v ROEAMRFEE e K E
2y, BELTLS DX 5ickhotk. tiHIXAET
EETHoThH, RETIREDHESLCEHEOM M
TEMELTHELTW ZERREETH T, £
DT, O DOHITIIABIFEEICH F 0 223554
BHE & LT @3, WERAZHENL LT L5
RofkBrbhinlieholk, £9 1903 Ficanmy
E T RZEONBIZEEITH RN SN D X 51T
20, ORFETHFE U L 5 RBIGHEN T, Bl
FREITHERAM OB SN L3, Z 0%
BB L ER L S IR >N TH D,
1950 4FAUTIFAMBL A > BN LT L 72 0 |
RSB TEBREBZAAFRHEEEOT R 72>
TWolo, [FRRICHIEMA D FEE L. BkARZM 5
PFRIASBAIND L HITRD.. ALFRAD L
ERDREMZ DT 21T/ D,

ZOX S RA REREZH LT IH
MEE V| 1922 4512 K B PR R BE 52 2% (American
Society of Clinical Pathology: ASCP) 233%37. &7z,
1930 4 & thls & LT, BRERIZE < O Br s
E S, FEMERENRT BND X 51T oTn
o BTHIBARD X 51T, KEOHBZED D WVIFEM
AL, WERA EBRERA LR EATE 1M &7 -o
TRV, MHZEDE RS LIESHNRD 5.
1936 4712 9% B S P 5 O R E #% B T & % American
Board of Pathology (ABP) A33% 3 X 41, 1943 4FiT 1%
7 AV A ERR BB RIS O—D2 L LTR
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& LT, ASCP o [JH L thex & DBARIZBT 2 %
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WEMSL L MR Z BT RELEOEHRD Y, H
1946 4FICFEANL. SN D23 CAP TH D, Z OFIkIZ.
FOFEIZIZR N N=T WD 59 OFF KA
lZ6f U CRERR A Bl L. S HlzEnEn ot
FER A Lk U, 2 Ok AR D £V ITH KR
INZEEHLNT Lz, D7), #1949 4E00
BAALEY — A &0 S MR RS L S BT A A E
5L lirot, RBT, Y—xA OBRITHER
HLEDHEND XLk, MlazBE 0T n s
T LDOREBME Tz, 1962 40> 5 CAP B =
W7 v 2 A (Laboratory Accreditation Program:
LAP) ik, £ LT, BUFIZIRANIT D Z &iT
X o T, EERBASEEIE LS (Clinical Laboratory
Improvement Amendments: CLIA) 28 % M G 1l g &
. ZORERBB ZHIBBUF R AR T DL & &l o
T 2007 4:121% CAP 15189 25BHit ST 5,
Zokoiz, KENZ. XY RWERSREEETE
LHEEMND DT, HBHA, Z L TREIRHL
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KETIX, #ERREIEIME (BR). AME
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M. ZNENMSL UTHEE L. #EHHTEAEG > T
%, CAP, ARP, ASCP =X, #ibe7z22iiHikCTH 5
USCAP 72 & & OBif#% Fig. 1 IL/:R L THL,
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KE DR BEERFT I, M EE (anatomic pathology:
AP) L i PR EE (clinical pathology: CP) &1z K& <
B3FBZLNTED (Table 1), Hi & AEAETH
HIRELT, HEDVHEBREESETH D, KAWBER
EOREZIREGETIZ, AP IZARIRE L & HIRR B o
WM T BRTND & ZABREZ N, AEHRHD
YT AR Y VT IZREENTNDLLEZAD D
%o Bl TIE, HIMRENTIEES: & —fk & U CihE
LTWBLZALHDENS, ilH. BRI
FRHL & 13N LT b, KB TIE IR EE2IT A
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Figure 1 Relationships among institutions, agencies, and organizations relevant to medical and patholog-

ical departments in the United States.

Academic institutions (societies) , human resource development and training institutions, regulatory
agencies, accreditation organizations, and auditing organizations exist independently.
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Table 1 Specialized fields in pathology:
Specialties and subspecialties

Specialties in Pathology
+ Anatomic Pathology
+ Clinical Pathology

Subspecialties
+ Blood Banking/Transfusion Medicine
+ Chemical Pathology
+ Medical Informatics
- Cytopathology
+ Dermatopathology
- Forensic Pathology
+ Hematopathology
+ Medical Microbiology
+ Molecular Genetic Pathology
+ Neuropathology
- Pediatric Pathology

KM IR R s & E e HME I, R BE L fi7
MR HELOW 52 WHE Lili M E B 2G5 28508
2, WHIL VTV NOHMEa — A IZiE. 34RO
R R, 2 AERI O MR EE & 2 AER o PR B,
3AERI DB R DAL, 2 4ERT O MEESEL & 2 4ERY
DY T AN Y VT Da—ARNHY. Zodizix
PR B, R EE, NVUREL TR Ee E 3G
b, HFHEBEIZBALTIEZL 2570 7T TRE 12y
AOWHEHIMATN D, 7 AR Y U T 11X, %
BERRH 2 & DWW B IR R 0O NI FFE fHI% T o
e L., ZOBOEKFTIAEEZHFTHIEL DS
b, BWHET 0 2T AORE. FOHE, HMEK
BROFEREIT R 2B, FAE T 2B 72 & oBIfRIX
Fig. 1 O IZiHA L THD DT, BEITLTH LY,
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SLENT, AR LBRFOLREMEED D, BEB
FOBAEROEON E. shEOm L2 5Z ki
XoTEREOF 7#RTHZELEHNEL T
b, ZDTOIZBUFCMHE. RSt & O E b 1T
W, REIE, AR, BE. BUNFREDOBIZA ST
FNFNOHEBOE DM B D TNDEDTH S,
CAP IZ. HSr L2 IRERIMAE T, BUF & AR
BRIV, 20—, KREBUFIE CAP ORGE%
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Do EDIzH, CAPRBIAEZ AL THWRVWKRAR
& CREMNBOMS MO CLIA MEREIE 1 25 A
NOBMPBEBA T SN TS, ZidORGEE
FTORWRAEESS, 7 2 TH bLiodsis =it
LTk, KRE QAR EZERERGIE TdH S Medicare
> Medicaid %> & O 0K £ # o> B iR B 22 %15
YL N E A ZINAYOVSE Ry o/ =0/ AR PN oo
HoT, ZOL I RERIIREELGZITH>Z N
TERUWMEMAIZ R > TN D, AR EIEIXAE N
B B SNEE TOH D05, EHiEERA
7€ & W75 B2 (Joint Commission on Accreditation of
Healthcare Organization: JCAHO) & D13 T £ ¥ i
X DBRE DAL % 1T D BT b CAP BE DM =
IR T ENTE D,

CAP D:EZ ¥ % Fro 2 BN BL S P IE D B i
Z A9 5 ERTHAER 18,000 N5, Z D 80% LL
SRR B S RSB A B LT D Lo, ik
BAX v 71341650 4 CTdh %, CAP REMARIL
KEZE A DR 100 » ET, 22,000 8% 5. Hik
LL Tk, 28008 s4E, HFEOMIIM
HERAEEER. HMEMERAZER. Bl
EREEND D,

V. CAP M%7

FEHITIX, BRITBEA e X9 1T s B R O T2
DITBIF L NV LR Lz . EirE
T 54, HMEOBEKBEDTLD DL FEET- T
D, KEHOEE. FHTEEHEE (Continuing Medical
Education: CME) 71 7'Z A& ##35, . &
B2V AL NV AT LY — L ORI — R o &
A 3D T HAT 2 iR (Bhpg i) 71 77 A DVERL
L, MERBOEL L2 ORBESCHMORITE
1o TW%, CAP 3 THH —XAITIE. BREDOMH
BAETICET DD DT, V—F AR, kR D
A, 1FE AL OO 700 LL_EOBRBIHE 24 A
TWb, =S 71T AD5E % Table 2 1T/
o Mim. mEHIANZR R LT DHHDOT, HhoH)
MOLDIFEENTHRY, T OREMEYH %2
BT LN CAP DB HETH V., HE 2t
TREL LTWHHEIBTHD Lo,

P —_ATHEREEZ IS TITS L5
RoTEY., BBEO K S ITH—A Mk a Bl H
DINVRAT D K 57T Lidin, B4 THRAER
W aEiToTRAKR LY. HEDDOERCEH
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Table 2 Fields of the CAP survey program

Anatomic Patholgy Immunoassay

Blood Gas Immunolgy

Chemistry Microbiology

Coagulation Molecular

Cytopathology Point of Care

Endocrinology Specialty Anatomic Pathology
Flow Cytometry Surgical Pathology

Forensic Sciences Toxicology

General Immunohistochemisry | Transfusion

Hematology Viral Markers
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Figure 2 Flowchart of laboratory accreditation by the CAP.
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AR T L~V TOBIZRD IR KSR T & SRR &
Ry, ZOHDOARSEA LY T MORAEZ T
b, B, BRPHIHEIROFE. Fli OB LCH.
WRDOEIIZ L > TRELED-TL D, WhIX
OOWHIT L > TEHPENTNDN, ZOJ e
A — RIZHEOEH. SO AUTL-LREF O
HeRg LR DEERIZE > TEDL > TLBDTH 5,
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B A D, BUIERHEDORABIRF OHE BRI
2 NP S, 300 BEHLL DA A BIRF %225
BT 2 FEMBBFES . RfICFIESRD X5
RoTe T ONABIETHRAITRIR 2B Z > T
BRAT D, WHW S RIAERAT, B A ORI
BLTWS., REDIEMIZITDND Tedicid, His
DIRFEDH T2 &, WA, BRAR DK R E]
1o THIELWMEICZR D Z & 2 REE L TP
Bl b, ZHRERRBRAD & U R R O
Thd. . BREOHMEZRDDIFE—DAT YT
LT, Bz & 5| &S h, MR, AR
NHROLNTZLDTHDHZ &, & ORE DI AR
BREGHTOMM TSP EMR LI LT, Zo#
15T W & S RIBRERIZ T 2 BN IHTL 5.
e, AETIE. S T i orE Rk AT B
TFITH Y bt HFEE Tz (Fig. 3), LA
L. A=V VERE - 570 bkl 2R 4
DBKTIE, AR BRI AR O DN TR O

AHE - EE S Bk A Cytogenetics
\ / / Flow cytometry
- e —— In situF}Iléfl;Irifézation L
379 BAL A 1T \ N\ / T
1 HARH A —_— oAb
BHEY R & 2 X ARk W WAy —27 = v v 7 (NGS) R Bk 2 55
‘ \ 4 / o3RRI
o RT T4 R BB ¥ (ER, PgR)
I I ETIREN )37 TRIHEERIR —
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b i i
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'
PCR

Figure 3 Analysis of excised pathological tissue specimens.
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FFPE ZFIH$ 2B D
R FMRARIZ I 1T D preanalytical phase DK &

1. [EE T & S e R
2. raRarvEIFx—yaroRE
3. RIS DY DIRVER, FOEE OHE

FFPE ZFIH 3 2B D
AL RARIZ 31T D analytical phase D KY) &

1. JuRAaryZIx—varyolk
2. FFPE iz X% DNAO#E
HIER D C: G, T: ADiEH

FFPE ZFIHT 2B D
WG HRARIZ 31T D postanalytical phase D KE) S

1. BRI K D TkRR

2. BRI RIT & DR

3. fROER L ENENOT —Z Do
4. fR~OFH

Figure 4 Precautions for handling formalin-fixed
paraffin-embedded (FFPE) materials.
Specialized knowledge and experience are re-
quired for processing excised pathological tissue
specimens.

MR BRSNS D (Fig. 4). ZOTREHE
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X Bz kA — 7 = % — (Next-Generation
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A>T &E T, 4RSS (Molecular Genetic
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Pathology: MGP) @ 43 ¥ @ WHE il £ 1X 2002 4E2> &
WHE o T, EREARBEERLEEEBE S (Accreditation
Council for Graduate Medical Education: ACGME) 1%,
pip & LEERBDOMGP OWfEA2 7z u—3 v 7
7l T NTHEEMNT TS, BAED 2003 1T
CAP X MGP OMARREZIHBD. NGSOF = »
7 U A M 2012 40 HAER R STV, MGP
IZBRT 5 F = v 7 U X MIREESM, 727wl
2 TMAEmR. BRAALZNEZR2IT A Eh.
MEEH, BRE. REZR0REMIT OV THIEEH
P CTnd, CAP DEREBEIHIEZDHHTDH
ZOTHDMN, MAKEN O BH DN, Rk
Bk, fin%, WA, 20, fSREE» b2 0%
ORWIZETHDb o TND, ZORABOREIF.
KEDEIRDOIEY 7 O HHE. B DT
DT DERDOEIITHERIEE X, FIUTE S A%
Y LiF B Ll oTnSE, Fr— X - X —
T4 Y DOFEIC RSN S OB EED O TIE A
Vo HmHBENSONEZED SO THRN, £1kic
OIS HEELIZDDORTINEZELIOTHD] &
WO DOMBHDHN. KENCITET D LERDbRN
BEE2LOENND LIl A D, ZoliekAaZ
HEDLRIERLRNWEAS L. 20X 5 HEDOHEL
EEALB W TR BEBRNEA S,

VIIL. ELVEOREE,
FRIRRIE (BRIRIREE) F 0 HIP A

H AT B 22 2 1% 1910 4R 1237 S iz 28, #Fgeh
DDEXTH oL 5 TH D, KIRHEERERKD Y,
GHQ DI NITdH - 72 1951 4212 K E Dy ELEE U —
R—=T v h—<rnBKHL. CPC (Clinico-Patho-
logical Conference; i R BER G 42) 2475 XL 91T
72 olz. 1953 4FITiE. KERET 406 K FR AL
FRCHARFH LN E > TWVD, TOEPS,
WP DI RE B RENRETH I L TL b,
1958 4E12 i3, TR BE THRHNEE 2 > TV 2R
BREE 2395 B B R W22 2 3L b RIF TR B 2 1R o To.
1978 412 1% H A SR Bl 2% 2% T Ral e s BIEE M 5 1] 1 A3
FEIE LTzo 2000 4EI21E H AW EI 222 & H A ER R
WHRBEDE L. WFEEM & BK 2 5 W B
FUARNTRETD X 5127, ke s
L 72 2o B W 3t e D & & TRIEIC R > T
5.
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Figure 5 Need for interdisciplinary collaboration and integration.
Anatomical pathologists, clinical pathologists, clinicians, engineers, technicians, molecular biologists, and
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data scientists need to collaborate.
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MEZBRER~OHER Y AU >TebDD, K
EHoD X 5 ICliHRnHE: A/ T - TRG LEHE TS L
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