
This guidance was written prior to the February 27, 1997 implementation of FDA's 
Good Guidance Practices, GGP's. It does not create or confer rights for or on any person 
and does not operate to bind FDA or the public. An alternative approach may be used if 
such approach satisfies the requirements of the applicable statute, regulations, or both. 

This guidance will be up dated in the next revision to include the standard elemnt s of GGP 's . 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Memorandum 
May 31, 1990 

Chief, Hematology, Pathology, and Microbiology Branch, D iv is ion  o f  C l i n i ca l  
Laboratory Devices , O f f  i ce  o f  Device Eva1 uation, Center fo r  Devices and 
Radiological Health 

~ e v i e w  C r i t e r i a  f o r  Devices Assis t ing i n  the Diagnosis o f  C. D i f f i c i l e  
Associated Disease 

Interested Manufacturers 

We have developed a d r a f t  document en t i t l ed ,  "Review C r i t e r i a  f o r  
Assessment o f  Laboratory Tests Directed a t  Assist ing i n  the Diagnosis o f  C. 
D i f f i c i l e  Associated Disease." Since the document l i s t s  items we w i l l  be 
reviewing, i t  i s  intended t o  a s s i s t  manufacturers i n  the preparation o f  
marketing submissions f o r  these types o f  devices. 

Since t h i s  area o f  i n  v i t r o  d iagnost ics i s  rap id l y  expanding i n  the 
c l i n i c a l  laboratory, we are s o l i c i t i n g  your ideas, recommendations, and 
comments regarding the attached review c r i t e r i a .  We w i l l  appreciate 
rece iv ing  your comments so t h a t  we can incorporate as many improvements as 
possible i n  a rev is ion .  The a v a i l a b i l i t y  o f  the document w i l l  be made i n  
the FEDERAL REGISTER. Please address comnents to: 

Joseph L. Hackett, Ph.D. 
Chief, Hematology, Pathology, and Microbiology Branch 
D iv i s ion  o f  C l  i n i  ca l  Laboratory Devices (HFZ-440) 
Of f i ce  o f  Device Evaluation 
Center f o r  Devices and Radiological Health 
Food and Drug Administrat ion 
1390 Piccard Dr ive 
Rockvi l le,  MD 20850 

~ o d e ~ h  L. Hackett, Ph.D. 

Attachment 



Version Or i g i na l  -- - 
Oate May 1990 

This i s  a  f l e x i b l e  document which represents the current  major concerns and 
issues regarding i n  v i  t r o  d iagnost ic  devices as based on recent . s c i e n t i f i c  
and c l  i n i  ca l  experience and on t r a d i t i o n a l  submissions by manufacturers. 
As advancements are made i n  science and medicine, these review c r i t e r i a  
w i  11 be evaluated and rev ised  as necessary t o  accomodate new know1 edge. 

REVIEW CRITERIA FOR ASSESSMENT OF LABORATORY TESTS 
DIRECTED AT ASSISTING I N  THE DIAGNOSIS OF C. DIFFICILE - 

ASSOCIATED DISEASE 

DEFINITION: The generic type device i s  intended f o r  use i n  c l i n i c a l  
l abo ra to r i es  t o  a i d  i n  the diagnosis o f  - C, d i f f i c i l e  
associated disease. 

PURPOSE: The purpose o f  t h i s  document i s  t o  ensure r e l i a b l e  and 
reproducib le  c o m e r c i a l l y  ava i l ab le  t es t s  f o r  de tec t ing  C. 
d i  f f i c i  l e  organi sms and/or i t s  products i n  feca l  specimex. 

This document a l so  provides guidance as t o  what in fo rmat ion  
should be presented by a manufacturer f o r  the Food and Drug 
Admi n i  s t r a t i  on' s  (FDA) cons iderat ion before one o f  these 
devices may be cleared f o r  marketing. The in format ion 
enables FDA t o  make we l l  informed decis ions based on a 
un i form data base. 

I. Background 

Cur ren t l y  there i s  no labora to ry  t e s t  t h a t  def ines t he  presence o f  C. 
d i  f f i c i  l e  associated gas t ro i n tes t i na l  disease (CDAD). This organi  s m i  s  
associated w i t h  a  spectrum o f  gas t ro i n tes t i na l  condi t ions, ranging from 
uncomplicated c a r r i e r  s t a te  t o  an t ib io t i c -assoc ia ted  d ia r rhea  (AAD) t o  
an t ib io t i c -assoc ia ted  c o l i t i s  (AAC) o r  pseudomembranous c o l i t i s  (PMC) , 
the most severe l i f e - t h r e a t e n i n g  form. Therefore, these devices serve 
as an " a i d  i n  the  diagnosis o f  C. d i f f i c i l e  associated disease". 
H i s t o r i c a l l y ,  the two t e s t s  which have been used f o r  t h i s  purpose are 
cul  t u re  and i d e n t i  f i  ca t i on  o f  the organism from s too l ,  and c y t o t o x i c i  t y  
assays i n  t i s sue  c e l l  cu l t u res  f o r  the  detect ion o f  t ox i ns  o r  v i r u l ence  
factors .  

Key issues i n  t he  review o f  these devices have centered on s p e c i f i c  
intended use .statements dependent on the type o f  device manufactured 
and what s p e c i f i c a l l y  t h a t  device c la ims t o  detect.  This should be 
c l e a r l y  s ta ted  by the manufacturer i n  the product i n s e r t  w i t h  emphasis 
on analy te  detected such as (1) organism, s p e c i f i c  an t igen ic  
components(s), ( 2 )  tox ins,  and/or ( 3 )  Toxin A o r  (4 )  Toxin B, e tc .  The 
intended use determines the appropr ia te  device, cu l t u re  methodology, o r  
"go ld  standard" t o  which the new device must be compared fo r  
determinat ion o f  substant i  a1 equivalence. 



The laboratory tes ts  f o r  the presence o f  C. d i f f i c i l e ,  i t s  antigen(s) 
o r  the tox in (s )  i n  stool o r  stool supernazs include: 

1. Culture and biochemical i d e n t i f i c a t i o n  o f  the organism which 
has been the t rad i t i ona l  means for detect ing the presence o f  
the organism i n  stool.  

2. Detection o f  tox in(  s) which has t r a d i t i o n a l l y  u t i l i z e d  
cy to tox i  c i  t y  assays i n  t i ssue c e l l  cu l tures w i t h  neut ra l i za t ion  
by C. s o r d e l l i  ant isera, C. d i f f i c i l e  ant isera o r  specif ic 
ant isera t o  - C. d i f f i c i l e  E x i n  A and/br Toxin B. 

Toxin A i s  an ex t race l l u la r  enterotox in responsible f o r  most of the 
pathogenic e f fec ts  i n  the human gut. It causes spec i f i c  effects when 
in jec ted  i n t o  the i l e a l  loop o f  the rabb i t .  

Toxin B i s  an ex t race l l u la r  cy to tox in  responsible f o r  i n  v i t r o  
cytopathi  c e f f e c t  (CPE) i n  t i ssue c e l l  cul  tu re  o r  c y t o E x i c i  t y  assays. 
The i n  v ivo  e f fec ts  o f  Toxin B are unknown; however, i t  i s  f e l t  t h a t  
i t  my a c t s y n e r g i s t i c a l l y  w i t h  Toxin A t o  cause disease i n  humans. 

The "Gold - Standards" ( t o  be used a t  the c l i n i c a l  t e s t  s i t es )  are as 
f o l l  ows: 

1. Devices designed t o  i nd i ca te  the presence o f  the organism 
should be compared t o  cu l tu re  o f  the stool f o r  i so la t i on  and 
subsequent i d e n t i f i c a t i o n  o f  - C. d i f f i c i  1 e iso lates.  

2. Devices designed f o r  t o x i n  detect ion (whether the device 
detects t o x i n  A o r  t o x i n  B) should determine (a)  the 
cytopathic e f f e c t  o f  the  fecal  supernate i n  t i ssue cu l tu re  and 
(b) evaluates the neu t ra l i za t i on  o f  t h a t  e f f e c t  w i th  
an t i - t ox in  (see above). This approach assumes tha t  tox igenic 
s t ra ins  produce both A and B toxins. 

Addi t ional  data may be necessary t o  substant iate claims o f  intended 
use and determination o f  substant ia l  equivalence based on s i m i l a r i t i e s  
o r  d i f ferences between devices, detect ing reagents, l e v e l s  o f  
detect ion, re levant  c l i n i c a l  performance data, etc. 

Careful considerat ion should be pa id  t o  the appropriateness o f  product 
l abe l i ng  as i t  re la tes  t o  i t s  a i d  i n  the diagnosis o f  CDAD, c l i n i c a l  
relevance o f  test ing,  appropriate presentat ion o f  performance data, 
and 1 im i ta t i ons  o f  test ing.  



11. Device Descr ip t ion 

Each manufacturer must spec i f y  i n  the package 1 abel i ng : 

A. The s p e c i f i c  technology/methodology upon which the device i s  
based, 

B. The intended use based on the technology/methodology employed i n  
the device, 

C. The s p e c i f i c  analy te  detected, and 

D. That these devices " a i d  i n  the diagnosis" o f  C. d i f f i c i l e  - 
associated d i  sease ( CDAD) . 

The types o f  devices FDA reviews are based on the fo l low ing :  

1. Organism - devices d i r ec ted  a t  de tec t ion  o f  the  C. d i f f i c i l e  
organism o r  s p e c i f i c  s t r uc tu ra l  ant igenic  cornpon%ts o f  the  
organi  sm. 

2. Toxins - devices t h a t  de tec t  Toxin A o r  Toxin B, o r  both. 

(V i ru lence Factors - devices t h a t  detect  v i r u l ence  f ac to r s  
o ther  than t o x i n  responsible f o r  i n  v i vo  pa tho log ic  e f f ec t  
are n o t  the subject  o f  these review =eria). 

I I I. Performance Considerations 

The concern o f  the Food and Drug Admin is t ra t ion (FDA) d i f f e r s  as 
t o  t he  type and volume o f  data t o  be submitted by a manufacturer 
i n  sucwort o f  an a w l  i c a t i o n  f o r  marketinq a device t h a t  de tec ts  
the presence o f  c.' d i f f i c i l e  o r  i t s  toxin; i n  s too l .  These 
concerns are sumin r ized:  

A. Organism. Requires submission o f  Premarket Not i  f i  c a t i o n  
(510(k) ) .  

Predicate device - - C. d i f f i c i l e  c u l t u r e  and i d e n t i f i c a t i o n  o f  
organi  sm. 

B. Spec i f i c  Toxins (A o r  B o r  both) .  Requires submission o f  
Premarket N o t i f i c a t i o n  (510( k )  1. 

Predicate device - Tissue c u l t u r e  c y t o t o x i c i t y  assay w i t h  
conf i rmatory  a n t i - t o x i n  neu t ra l i za t i on ,  s p e c i f i c  t e s t s  f o r  t o x i n  
A. 

C. Virulence factors .  Not subject  o f  these review c r i t e r i a .  



I V .  Speci f ic  Performance Considerations 

For the spec i f i c  information and data needed t o  make a determination 
o f  substant ia l  equivalency and i n  order t o  f a c i l i t a t e  a s c i e n t i f i c  
review, the fo l lowing C r i t i c a l  Performance C r i t e r i a  must be 
presented. 

A. In-house Studies 

o Devices d i rec ted  a t  detect ion of organism o r  spec i f i c  s t ruc tura l  
ant igenic components( s)  o f  the organism. 

For data developed in-house - submission documents should 
contain the fo l lowing in format ion 

1. What i s  s p e c i f i c a l l y  being detected? 

2. H o w i s i t b e i n g d e t e c t e d ?  (me thodsuchas la tex ,  ELISA, 
etc.) 

a. characterize the detect ing reagent such as 
monoclonal antibody, pol yc l  onal a n t i  body, probe, 
etc.  

How i s  i t  prepared and pu r i  f i e d ?  

Level o r  l i m i t s  o f  detect ion o f  the ta rge t  

(analyte),  i.e., Cfu's, ng o f  prote in,  etc. 

Does i t  cross reac t  w i th  other  organisms found 
as p a r t  o f  the normal human co lon ic  f l o r a  
(1 i s t  organisms tested)? 

Does i t  reac t  w i t h  we1 1 -character i  zed 
tox igenic and non-toxigenic C. d i f f i c i l e  
reference s t ra ins  as wel l  asFecent  c l i n i c a l  
i so la tes? 

Are there any known i n t e r f e r i n g  substances? 
( fa1  se posi t ive,  fa1 se negative, equivocal 
resul  t s ) ?  

Do equivocal r e s u l t s  occur? Why? 

Reproducib i l i ty  w i t h i n  and between assays. 

L i t e ra tu re  c i t e d  t o  support claims. 

3. Describe how the performance o f  the device i s  
a f fec ted  by various storage condit ions o f  the 
stool specimen? 



o Devices d i r ec ted  a t  t ox i n  A o r  B o r  both 

Data developed in-house - submi ssion documents should con ta in  
the f o l  lowing informat ion 

1. What i s  s p e c i f i c a l l y  being detected? 

2. How i s  i t  detected (method), i .e., ELISA, t i s sue  c u l t u r e  
c y t o t o x i c i t y ,  CIE, o ther? 

a. Characterize the de tec t i ng  agent such as 
monoclonal , pol  yc lona l  a n t i  body, other.  

How i s  i t  prepared and p u r i f i e d ?  

Level o r  1 i m i  t s  o f  de tec t ion  o f  the t a r g e t  
analyte, i .e., ng p ro te in ,  e tc .  

I s  there c ross- reac t i v i  t y  t o  o ther  human 
co lon ic  f l o r a  organisms t h a t  produce s i m i l a r  
t ox i n ( s )?  

Are there any known i n t e r f e r i n g  ( f a l s e  
pos i t ive,  fa1 se negat ive) substances? 

Do equivocal r e s u l t s  occur? Why? 

Results w i t h  re ference tox igen ic  and non 
tox igen ic  s t r a i n s  o f  C. d i f f i c i l e  as we l l  as 
recent  c l  i n i  ca l  i sol  a G s  . 
What i s  the  s t a b i l i t y  o f  s too l  specimens w i t h  
known detectab le  f a c t o r  s tored a t  var ious 
temperatures and tes ted  p e r i o d i c a l l y  
(a1 so addressed i n  1 abel i ng)? 

Reproduc ib i l i t y  w i t h i n  and between assays. 

L i t e ra tu re  c i t e d  t o  support c la ims as we1 1 as 
recent  c l i n i c a l  i so l a tes .  

3. ' How i s  the performance o f  the device a f f e c t e d  by var ious 
storage condi t ions o f  the specimen? 



C l i n i c a l  Study ( t e s t i n g  should be performed i n  a t  l e a s t  2 
geographica l ly  separated outs ide laborator ies experienced i n  
t e s t i n g  f o r  CDAD) . 

o Devices d i r ec ted  a t  de tec t ion  o f  organism o r  s p e c i f i c  
s t r u c t u r a l  an t igen ic  component( s )  o f  the organism. 

1. Specimen acceptabi 1  i t y  - on ly  pa t i en t  feca l  specimens 
submitted t o  the t e s t i n g  laboratory  t o  r u l e  o u t  
suspected Clost r id ium d i f f i c i l e  associated disease 
o r  the  presence o f  the organism as p a r t  o f  the  p a t i e n t ' s  
normal f l o ra .  

a. Diarrheal  s too l  - recommended f o r  the  acute 
disease 

(1 )  From pa t i en t s  w i t h  a  h i s t o r y  o f  a n t i b i o t i c  
therapy w i t h i n  l a s t  8 weeks o r  

(2) Pa t ien ts  w i t h  no h i s t o r y - o f  a n t i b i o t i c  
therapy 

b. Formed s too l  t o  r u l e  ou t  c a r r i e r  s t a t e  i n  the  
f o l  lowing circumstances : 

( I )  as p a r t  o f  normal f l o ra ,  

( 2 )  because o f  nosocomial acqu is i t i on ,  

( 3 )  o r  pos t  therapy f o r  CDAD (pers is tence o f  
organi  sm) 

2. Procedure 

a. I d e n t i f y  name o f  t e s t  s i t e ,  p r i n c i p a l  
inves t iga to r ,  and who performed c i  i n i c a l  t e s t i n g  
a t  the s i t e .  

(1)  Provide descr ip t ion  o f  c u l t u r e  and 
i d e n t i f i c a t i o n  methods 

(2) I d e a l l y  specimen should be cu l t u red  and 
device tes ted  a t  the same time. 

(3 )  A1 1 t e s t s  should be performed w i t h i n  two 
hours o f  c o l l e c t i o n  o r  r e c e i p t  i n  the  
laboratory ,  unless can show t h a t  r e s u l t s  
are n o t  a f fec ted  by delay (suppor t  w i t h  
data developed in-house). 

( 4 )  Repeat t e s t i n g  o f  prev ious ly  p o s i t i v e  
p a t i e n t  specimens should be excluded unless 
submitted t o  r u l e  ou t  c a r r i e r  s t a te  post R X  
f o r  CDAD 

(5) Repeat t e s t i n g  o f  prev ious ly  negat ive 
p a t i e n t  specimens should be encouraged 
p a r t i c u l a r l y  i f  diarrhea pers is ts .  



( 6 )  A minimum o f  100 p o s i t i v e  c u l t u r e  r e s u l t s  
from a1 1  c l  i n i c a l  s i tes ,  preferab ly  equal 1  y  
d i s t r i b u t e d  pos i t i ves  from each o f  the 
s i  tes. 

o Devices Di rected A t  Toxin (A o r  B o r  both) 

1. Specimen acceptabi 1  i t y  - only  d i a r rhea l  s too l  submitted 
t o  r u l e  ou t  CDAD. 

2. Procedure 

a. Name o f  c l i n i c a l  t e s t  s i t e  and p r i n c i p a l  
i nves t i ga to r  and who performed c l i n i c a l  t es t i ng .  

Provide descr ip t ion  o f  c y t o t o x i n  assay 
( t o x i n  B) and n e u t r a l i z a t i o n  s tud ies o r  
o ther  method ( t o x i n  A )  used a t  s i t e .  

Both device and reference method t e s t i n g  
should be done w i t h i n  same t ime frame 
( w i t h i n  hours o f  each o ther )  . Specimens 
should n o t  be frozen then t es ted  unless bo th  
t e s t s  are done a f t e r  f r eez ing  o r  i n  house 
data demonstrates t h a t  f r eez ing  specimen 
w i l l  n o t  i n t e r f e r e  w i t h  t e s t .  

Repeat t e s t i n g  o f  p rev ious ly  negat ive 
p a t i e n t  specimens shoul d  be encouraged 
p a r t i c u l a r l y  i f  diarrhea pers is ts .  

A minimum o f  100 p o s i t i v e  r e s u l t s  from a1 1  
c l i n i c a l  s i t e s  (p re fe rab ly  equa l l y  
d i s t r i b u t e d  pos i t i ves  from each o f  the 
s i t e s ) .  

Assessement o f  resu l  t s  developed in-house and a t  c l i n i c a l  
s i t es .  

1. Data developed in-house - s a t i s f a c t o r y  documentation o f  
a l l  i tems 

2. Data developed a t  c l i n i c a l  t e s t  s i t e s  

(a )  C u l t u r e o r t o x i n r e s u l t s v s .  dev ice 

(1) may inc lude comparison t o  s i m i l i a r  
competi t o r  device 

( 2 )  Calculate s e n s i t i v i t y  and s p e c i f i c i t y  t o  
"gold standard". 

( b )  Explanation f o r  each d iscrepant  r esu l  t. 



V. Label ing  Considerations 

Label ing should conform t o  2 1  CFR 809.10 requirements, i n  order t o  
make a substanti a1 equivalence determination. The f o l l  owing 
information should be included i n  the package inse r t .  

A. Intended Use 

Product Inser ts  - Labeled as "an a id"  i n  the diagnosis o f  - C. 
d i f f i c i l e  associated disease. 

8. L imi ta t ions  o f  t e s t  

1. Specimen type, i n t e g r i t y  ( t ime period and condit ions 
f o r  storage) 

2. Level o f  detect ion 

The t e s t  does not  def ine the presence o f  disease. The 
demonstration o f  the organism, o r  tox in (s )  o f  C. 
d i f f i c i l e  i n  d iarrheal  stool may o r  may not  c o F e l a t e  
wel l  with c l i n i c a l  f ind ings o f  c o l i t i s .  

3 .  The t e s t  does n o t  def ine the presence o f  CDAD, b u t  only  
demonstrates the presence o f  organism o r  t ox in (  s) i n  
stools.  These t e s t  r e s u l t s  should be in te rpre ted  by a 
physician i n  conjunction w i th  other laboratory t e s t  
resul  t s  and pat ien t  c l i n i c a l  f indings. 

C. Performance charac ter is t i cs  

1. concordance, spec i f i c i t y ,  s e n s i t i v i t y  

a. organism detect ion vs cu l tu re  w i t h  o r  without 
competitor devi ce 

b. t o x i n  vs tox in  not  organism vs tox in.  



D. References 

Produce i n s e r t s  should be r e f l e c t i v e  o f  t h e  cu r ren t  
understanding o f  C. d i f f i c i l e  associated disease w i t h  
appropr ia te  c i  t a t z n s .  The enclosed c i t a t i o n s  a re  no t  
designed t o  be i n c l u s i v e  o r  exclusive.  

1. Gerding, D. N., Disease associated w i t h  C los t r id ium 
d i f f i c i  l e  i n f ec t i on .  1989. Annals I n t .  Med. 
110: 255-25 7. 

2. MacFarl and, L. V., M.E. Mu1 l igan,  R. Y. Y. Kwak, and W. 
E. Stamn. Nosocomial a c q u i s i t i o n  o f  C los t r id ium 
d i f f i c i l e  i n f ec t i on .  1989. N. Engl. J. Med. 
320:204-210. 

3. Fekety, R. Ant i  b io t i c -assoc ia ted  c o l i t i s .  In :  
P r  i nc i  p l  e and Prac t i ce  of I n f ec t i ous  Diseases . 3rd 
Edi t i on .  1990. 
Ed. Mandell, Douglas, Bennett. 863-869. 

4. Peterson, L.R., M. M. Olson, C. 3. Shanholtzer and D. 
N. Gelding. Resul ts o f  a prospect ive,  18 month 
c l  i n i c a l  eva lua t ion  o f  cu l ture ,  c y to tox i  n tes t ing ,  and 
cu l  t u r e t t e  brand (CDT) l a t e x  t e s t i n g  i n  t h e  d iagnos is  
o f  C los t r id ium d i f f i c i l e - a s s o c i a t e d  diarrhea. 1988. 
Diag. Microbial . In fec t .  Dis. 10:85-91. 

5. B a r t l e t t ,  J.G. C los t r id ium d i f f i c i l e :  C l i n i c a l  
Considerations. 1990. Rev. I n f ec t .  D i  s. 12, S243-251. 


