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KEY TERMS

CHAPTER

LEARNING OUTCOMES

accuracy
biohazard
ca libra tion
coef cien t o f varia tion  (CV)
contro l specim en
delta  check
dis infection
dispers ion

drift
Hazard  Com m unica tion  S tandard
hum an im m unode  ciency virus  (HIV)
infectious  was te
Levey-J ennings  chart
nosocom ia l in fection
pa thogen
precis ion

pro  ciency tes ting
qua lity contro l (QC)
Safe ty Data  Shee ts
s tandard  devia tion
s tandard  precautions
s tandards
trend
variance

Sa ety Practices and Quality in the 
Hematology Laboratory

PA RT O N E

Hematology Basics

An overview  of the  hemato logy laboratory
 ■ Explain the role of the hematology laboratory staff in providing qual-
ity patient care.

 ■ List  ve basic functions of the hematology laboratory.

Patient safety
 ■ Name and describe the Institute of Medicine’s six goals for health 
care delivery to improve the quality of American healthcare.

 ■ Name and explain goal areas cited by the Joint Commission that 
have speci c applications for the clinical laboratory.

Safety for laboratory personnel
 ■ Explain the basic techniques for safety in the hematology 
laboratory.

 ■ Explain the basic techniques in the prevention of disease 
transmission.

 ■ Compare the features of general safety regulations governing the 
clinical laboratory, including components of the Occupational Safety 
and Health Administration (OSHA)–mandated plans for chemical 
hygiene and for occupational exposure to bloodborne pathogens, 
and the importance of the laboratory safety manual.

 ■ List and describe the basic aspects of infection control policies and 
practices, including how and when to use personal protective equip-
ment or devices (e.g., gowns, gloves, goggles), and the reasons for 
using standard precautions.

NOTE:
 ■ indicates MLT and MLS core content

  indicates MLT (optional) and MLS advanced content

 ■ Explain the purpose and correct procedure of handwashing.
 ■ Describe the contents of the laboratory procedures manual.
 ■ Given a Safety Data Sheet, identify critical information.

Quality assessment and quality control in the  
hematology laboratory

 ■ Summarize the essential nonanalytical factors in quality assessment.
 ■ Explain the delta check as a quality control method.
 ■ De ne terms used in quality control and basic statistical terms.
 ■ De ne accuracy, precision, control material, mean, and standard 
deviation.

 ■ Given the appropriate data, calculate the mean and standard devia-
tion and create a quality control chart.

  Describe the basic terms and state the formulas for the standard 
deviation, coef cient of variation, and z score.

  Describe the use of a Levey-Jennings quality control chart.
  Compare three types of changes that can be observed in a quality 

control chart.
  Assess the most frequent application of a histogram.
  Appraise the Westgard Rules and use of the Multirule Procedure

1
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AN OVERVIEW OF  HE HEMA OLOGY 
LABORA ORY

H m       ,                                        m    
                     ,                 m              . I       
    ,          m                                 m          
               m                          m               
                                    m                       
         m     .

The Study of Hematology
B                      m            m                  , 
              m                       (CBC),                
    m      m         x m                           (     -
       ),                   (   k      ),               (    m-
       ),                         m              (ESR), 
   q                    m                                    
       ’                       . M                    ,     
         m    ,              m          m            q    
                     z                                m   -
          m                   ,      x m   ,          k -
m                                 . T             m        
    m                                     —  m        
        m     .

Functions  of the  Hematology Laboratory
M                            , m                        -
     ,                      ,             m      m          
      m                          m j                       .

T               x m                        m          
                               :

 ■ E                                            
 ■ C    m            ’            m                       

  m                   
 ■ D                             
 ■ M                            
 ■ D      m   m                                     

A            CBC        m       q         q       
         ,                           m         m           
                                                 m         
m                  m                                q       
            . C                                      k       
                          k                   m         
           .

PA IEN  SAFE Y

S                                          ,         ,     
                  m                                      -
z       (    B x  . ).

T   J     C mm      ’  N        P       S      G          
                                                           -
                . T                                   q       
 m     m      q    m                                       
    J     C mm      . T                                    
         

 ■ C                            . A       ,     m          
                            q     . T     m         q     
                      ’    m ,             ID   m   ,      
        ,                -             m     .

 ■ Im              mm         . T                     
           mm                        ,      x m   , 
                ,                                        -
    m                . R                                    
  m                                .

 ■ R             k            -  q     , nosocomial infection. 
T                q                                        
   m     C           D       C           P          
(CDC)        W     H      O     z      (WHO). T   
N        N     m    I          S            (NNIS) 
S    m        CDC       m               m O            
   A         . T                                          
                             (ICU),              ICU,     
              ICU. R  k                                  
         m                . P          k                     
                   ,             mm     m   m          , 
                  . M                           z       
                                                         
                                                  .

SAFE Y IN  HE HEMA OLOGY 
LABORA ORY

T                                     m           m       
               k                    m                  . 
A                j          ;                                , 
   k                       ,       k             mm         . 
M                                             x              
      q  ,              ,             mm        .

S                                /                         
             ,         ,                                 .

NOTE: Now is a good time to review key term de nitions in 
the Glossary and  ash cards on .

Safety Agencies  and Organizations

 ■ U.S. D     m       L    ’  O            S          
H      A m            (OSHA)

 ■ C            L          S         I         (CLSI)
 ■ C           D       C           P          (CDC), 

D     m       H          H m   S        (DHHS)
 ■ C          Am       P            (CAP)
 ■ T   J     C mm      

BOX 1.1
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 . U.S. D     m       L    ’  O            S          
H      A m            (OSHA)

 . C            L          S         I         (CLSI)
 . C           D       C           P          (CDC), U.S. 

D     m       H          H m   S        (DHHS)
 . C          Am       P            (CAP)

L                          OSHA               CDC 
                                                             
   m             z                               . E        
                                                         
m       :

 ■ A    m                m
 ■ S            m              ( . .,    m            , 

                    )
 ■ I                          z     ( . .,    ,           , 

   m    ,           )

The Safe ty Of cer
A                    f                                        
             m. T                   m                    
                 m              x                            
                       ,      x m   ,                m      
                                                            
     z       m        .

Occupational Safety and Health 
Adminis tration Acts  and Standards
L                          O            S          
H      A m            (OSHA)               CDC 
                                                         -
       m             z                               .    
                             k                      k-
   ,     US               m                   m        -
                                 O            S          
H      A          . I      ,     A    x           H z    
C mm          S                                 . T   
      m            m                                    -
                                       m           m     -
m         m       .

OSHA                        m                      k    
               z    ,                      q   m   ,  x  -
                       ,      m   m                         
                m . T      m               OSHA     -
                                         k                   
      US    k  .

OSHA         CDC                  m             
                                                              -
        . E                                                   
              m       :

 ■ A    m                m
 ■ S            m              ( . .,    m            , 

                    )
 ■ I                           z     ( . .,    m    , 

          )

Chem ica l Hygiene  Plan
I      , OSHA m                                       m    
 m   m         m                  (CHP)         x       
            .

T   Hazard Communication Standard (HCS) (   CFR 
    .    ( )),                ,   q                  m     
m           ,            ,     m               Safety Data 
Sheets (SDS ) (   m     M        S      D    S     )     
       z          m                 m            mm -
            m                 z    . T        m         -
              SDS                  m         MSDS,  x     
        SDS        q                                      
    -        ,   -           m  .

S      D    S      m                                   -
             m                 m  . T        m            
                   k                             z     
                   m                  k      . T   SDS 
            z    ,              ,        ,              
     z          m     . T        m                     
   m     m                                         m-
             m               m               m    .

N          ,                  ,        O            
S          H      A m           ’  (OSHA) H z    
C mm          S                         U      S      
          m             G        H  m   z   S    m    
C                 L           C  m      (GHS),         
 m                                          Am     ’     k-
   . OSHA’          H z    C mm          S           
 x                    j                   ,           ,     
 m                              m     m            . T   
H z    C mm          S                            k-
        “         k   ,”             G        H  m   z   
S    m          k        “                   .”

Occupa t ional Exposure  to  Bloodborne  Pathogens
T   OSHA-m              m, O            Ex          
B          P        ,     m         M         . T          -
       q                               ,  m   m   ,       m    
                                                                  
                                   pathogen ,           B       
(HBV),           C       (HCV),       m    mm             
      (HIV). T                                      m            
         m                                    m     .

T   CDC          mm                                   
                                 m   , k        standard pre-
cautions. T   CLSI                                          -
        k                              m                    
                                         m   . I          , 
    CDC              mm                   m         
              x                                 m       .

Avoiding  Transmiss ion of Infectious  
Diseases
A           -  q                (LAI)                      -
       q                                      -        
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                                         m   m           m -
  m              .

     m                                                  
                                  ,                       -
        human immunode ciency virus (HIV),                 
           . S                                             
                           m                       k     
                                                          
              .

T                  HIV-                            m 
    CDC     m                           OSHA. C       
                                                            
                      CDC            , “R   mm          
    P             HIV      m          H     -C    S       ” 
(MMWR, S      S,     )           q                  .

T                                                     
                  x                               k        -
m   . OSHA m                 m                         :

 ■ E                                    k                   -
                                                

 ■ P               q   m                ,      x m   , 
      

 ■ M         m                                              

Occupa t ional Exposure  Rela ted  to  HIV, HBV, and  
HCV Transm iss ion
B            m       q        m                            
   HIV     HBV  x                                  .

Occupa tiona l Exposure
A                      .   ,                x m        ,    
                   k   j         US                        
        . T   N         k P              S      A           
(    C        )                           m                 
      m         j                       -            ,     
 x m   ,        .

A                x                                   
  j   ,      x m   ,           k                       j   ,    
           m      m m                     k   (           
          k             ,        ,                    m   -
   ),                                             x             
          ,        ,      -                  ,               
                                ,                      .

Am                                   m          -
             q      HIV          ,                    
 x              m      mm                      . C       
               j                        k             . R  k    
                         

 ■ A        j   
 ■ L   -      HIV                              
 ■ V                                             j   
 ■ I j                                                   

       ’                

T            m      m                  HIV          
  q                                      k      m      

m m       ( . .,                                          
        ). T      k                                            
    x                m                  

 ■ Am                               x      
 ■ L                                 m       
 ■ Am                            ’                        

                m      x      
 ■ P            k                                        

 x       k                         k  

Ex          HIV        mm  ,                           
     m                                              k     
    -   k                       m     . HIV             -
         m                     . S   m          m       
                                           m       HIV. 
E                                           m                
          ,                                                 
       m                 . HIV                         m    
                          m          m   m             
    m              k        q             m          m 
  m        .

T        m          HIV                       x       
    m                k            ,                            
            . T                          q       mm      -
             m  (AIDS)     HIV        U      S           
                         CDC.  S                          
HIV/AIDS      m  ,                k                     
         m                HIV. T   m                       
                             x          HIV-               
                     j    ( . .,    m        ,       m    , 
               k      k  ,    .). O                 m          
HIV                   k        x   m        .

N       m                         HIV      m  -
                       k                                 . 
U                          CDC            ,        , 
                                   . H              k        
     x         HIV-                     k         . %    k 
       m            . I             ,             ,         
  j     ,             ,                         . 

T      k         m          HBV               C (HCV) 
   m                  x                              k    
HIV      m      . T     k                           x  -
                            HBV                      -
           HBV                       mm                  
               k       HBV. B                    ,     
                             B               %. A        
      m                                                  B 
            m           ,                             k-
            m                HBV                        
 x      .

HBV                    x                            -
              . HBV m                                      
              °C                 . T              k    HBV 
                    m  %      %                           
                      . I  HB                     ,             
   k                   . %      %; I  HB                     , 
               k                  . %     %).
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T                       C                                  
       HIV    HBV. Ex                              k     
         x      . T      k    HCV                       
          k     . %. , 

Sharps  Prevention
T   m                       m         q         OSHA 
    CLSI                       -                            
(F  .  . ). T                m      

 ■ C       ,         -         ,        k                   
     m

 ■ A         , m                 ,                           
 ■ L                                      CFR     .    ( )

( )( )
 ■ C                                    z      m   
 ■ L                                     -   ,                

      m                               CFR     .    ( )
( )( )(C). R                      m                  
   CFR     .    ( )( )( )(E)

T      m                                               m -
                                                        
                k                              m. S         -
                                                               -
                                .

P       m                           ,         -     -
                                         . N                 
              j       m                         . U          
                            m    q   k                      
                                                         m   
        m                 . T                     mm  -
                        ,        ,     k   ,              
m                                                     . 
M              k                                          
                           m . I j                        
     k                           m                     
        ,                   ,                 m              
                . M                       -         x        
          m                                      .            
      ,                                              z    

     . A           k   j    m                              -
                                  .

Blood-borne  Virus  Pos texposure  Issues
A            m     m                                     k 
                HIV      m                                  
 x       ,                x       m     m                   
                            . T   CDC                       
        m     m                              x           
HIV         mm                     x            (PEP). 
(U       U.S. P      H      S       G                  
M     m       O            Ex           HBV, HCV,     
HIV     R   mm              P    x       P       x  , 
MMWR,   [RR-  ],     ).

A                x                                     
       m                           m         x       m  -
   m   . I                              x                 , 
                m m                    m                  
     m   . B                   k                 m        
        ,                   k                                 
                                    . I    “              ”     
            ,                k                             
                                       . L                   
       ’                                                      
        m               .

I    k                              x         k        , 
                          m     q           -   m          
                 HIV           . T    m                    -
              m                              . I            
     m                      ,                               
           m                          /                    
           mm        . T                                  
                                  x      . A    j           
m                             x      .

Immune Status: Screening  and Vaccination
S                                           m              -
       q                                     HBV. B      
                            B        ,                   -
                                   k                  B.

P   m    m                                              
                                                mm       -
                             B. I                HBV         
  m         ,                         . OSHA             -
                      m          m                       
          B                 m                    m        
              x                                               
m        . T                                  x             
 m      ,             m                          ,          -
        m m             .

A     -                      m   m       mm   z      
      m        m          m                              -
z     ’                                         m. T      k    
      m         m          HBV       m                   
                 m   m z                                  -
              m                                    .

FIGURE 1.1 P       -                           . (C           
B      D  k     , F   k    L k  , N   J     .)
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SAFE WORK PRAC ICES AND 
PRO EC IVE  ECHNIQUES FOR 
INFEC ION CON ROL

Safety Manual, Policies , and Practices
E               m              -  -            m     . T    
m                   m                                   -
    ,                     ,                                    
           . S                              m            
                    q    m             OSHA             
m                       m     . O                m    -
                                         J     C mm       
( JC),     C          Am       P            (CAP),         
CDC.

E                    q                                      
                                                               . 
T                m                     m       . A       -
    ’               m                                     
        ,           ,                  m                      , 
                                       .

B       m      z                                    
   q  ,              m biohazard            . T            
                                                      m   -
                                  k                        k    
                m          m                     .

T                k                                        
                      m   . I                              
                m                    m         ,          -
   ,                     m  .

L                                                     -
     m                                                 . S    
m                   q                                     -
m                                                        . 
A                                                 m      -
                                   m   .

Standard Precautions
Standard precautions                                      
 x                               . T                m -
                                                              
k                                  . T                  
                             m                        -
                   m   . A                CDC            
                    ,       m                          -
                                              HIV, HBV,     
                 m           m                            
  m   . S                                          m    
                                    mm                 -
                      .

Handw ashing
F  q                        m                         . I  
m             m                                        -
          m   . G                             j       ,     
                ,            .

A                WHO (    B x  . ),                  
              m                -         m       ,    
              m                                            
                            . I           , m            ,     
                                                          
     .

W                                                     -
                                                               
                     . I   x                         -   m    
                                         ,              -
    k     Clostridium dif cile,                           
                       m    .

T   D     m       H          H m   S        (CDC) 
                           H    H          H          
S            B x  . ). T    f                                 
     m          m                m             m         . 
H                            m               m      
      . T   A               P                I         C       
    E    m                x   m                      q       

Your 5 Moments  o f Hand Hygiene

BEFORE PATIENT CONTACT 
WHEN? C                                               
              m       
WHY?                                   m       m     -
                  

BEFORE AN ASEPTIC TASK 
WHEN? C                 mm                            
   k
WHY?                                   m       m ,   -
                   ’         m ,                         

AFTER BODY FLUID EXPOSURE RISK 
WHEN? C                 mm                  x       
   k               (                 m    )
WHY?                                                -
m       m    m               m 

AFTER PATIENT CONTACT 
WHEN? C                                                
        mm                                
WHY?                                                -
m       m    m               m 

AFTER CONTACT WITH PATIENT SURROUNDINGS 
WHEN? C                                    j       
                        ’   mm                   ,      
       —                                 
WHY?                                                -
m       m    m               m .
Source: W     H      O     z      (WHO).    .   .              
S    m      ,     .

BOX 1.2
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         ,         k        %      %                         % 
     %        x       .

H                        mm                         
 k                     ,           ,           . I         -
                        k           ,                      
  m      mm                                        . I  
                m                      x                  
 k                       k          ,     m                   
    q        ,                      ,              :            
               %                           . T             
                       k                  m                  
               q                  .

I                  CDC           ,                        
       :

 ■ A      m                      k                        
          .

 ■ B            ,     k   ,          m k   ,              
                                                            .

     m                                               
      q      :

 ■ W           m                                          
      ( . .,           -             ),                  
       m                                   ,              
                            ,                    . F      
    m           ’      mm                     m     

              . I        q         m               -      
               ,             k                             
      .

 ■ W                          m                m         
    ,                        m      ,              mL    
                  ,                                       
                   ,                                        
      . R                   m                          
                       . U                                  .

Personal Protective  Equipment
OSHA   q                                                 
 q   m    (PPE)       m. T     m                      -
                          :

 ■ A    k        z          m                     z    
            

 ■ P       q   m             
 ■ Em            m                  ,                m  -

                  
 ■ R               m          k   z    

L                                                          
PPE               m                 z    . T                
      PPE                                 m               -
       . A                                   q               
                     . F                              , PPE 
                                                . I      m -
                 ,                             .

Se lect ion  and  Use  o f Gloves
G                  m                    k                
    m                    x. T                                
                                           x                  
      . E                                               m  
                                       m                 -
       . L   x-                                              
                                      m       . I    m        -
      ,     x-                                             .

C    m         k                          m           
   k               j               k     . G                
                                   m     (    F  .  . ). 
A         m                                 q             
                       ,                      q   m   ,    
             k    .

T                                                   m  
                            :

 ■ M                       m             k             k  
                       

 ■ M                                   m          
 ■ S                                             
 ■ M                                 m   

Facia l Barrie r Pro tect ion  and  Occlus ive  Bandages
F                         (       )                              
                                                             
     . M  k                                          m      

Guide lines  for Handw ashing  and Hand 
Antiseps is  in Healthcare  Settings

 . W                        m                           
       m                                               
              m                          m       .

 . U             -                                        -
            m                ,                      .

 . W                                                ,     
                          m              m         -
                        m       .

 . D      m                                         ’  
 k  .

 . D      m                                        
          .

 . D      m               m         m        m       
                                           .

 . D      m                                   m    
  j             mm                            .

 . D      m                   m            .

M          m C           D       C           P         , U.S. 
D     m       H          H m   S       . G             H    
H          H          S       , MMWR Morb Mortal Wkly Rep,    
(RR-  ): ,     .

BOX 1.3
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m m                                                       -
     . A                   x       k                     
            - m   m                       . T             
                 m ,     ,        k.

Labora tory Coats  o r Gow ns  as  Barrie r Pro tect ion
A      -     ,    –                    q              m 
                                                    k-
                                     m   . T                
               m                                       -
  m                              mm          k     . 
C                        mm                         m -
                              ,                            
                   k  . C    m                             
                                              z            
          .

D                                        . C               
                      z             .

Na il Care
A                CDC,       m                     ,       
                             q                              

         . L                                               
                m                                    .

Shoes
A            CLSI     m    GP  -A ,               
                                    m                     
      -                               . U                   
           ,                          mm     . F    -
 m   m      m       ,      x m   ,                     ,    
    mm     .

Elect ronic Devices
E                 ,      x m   , m            , I    , MP  
       ,              m      ,                x         
                                     m       .

Decontamination of Work Surfaces , 
Equipment, and Spills
A      k                                z                    
                                             :               
                 (       . )       EPA-                       .

FIGURE 1.2 G       m    . A. T            
                                              
    . B. T                             ,     , 
               . C. W                        
                  ,                      -
                                           
      m                                  
 x               . D. T                        
                                                
                               ,          x  -
                     x     . E. C    m       
                                           
                . (R            m M C    
RE,    k       CM. Phlebotomy Essentials, 
      , B    m   , MD: L          W     m  
& W  k   ,     :  ,         m      .)
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Disinfection                             m       m       
               m           m ,  x                     ,    
     m      j    . I                      ,   j                 
                 q       m                     z     . T   
                                           m                 -
                          –                     . S        
                              m                              
 k  . U                     m                                 -
                        k                                        
    .

Dis in fect ing  So lu t ions
S   m                       m                                
             . T   m                                       
U      S           q                    .  %     .  %      m 
            ,                                . B     ,         
       m        m                 ,                    x       -
                                      . I          ,        
      x                       ,   m               x   m    -
       m     m         ,                                    
  x     . A   z                 m                           -
                                                          -
                     ,           ,                  . T   
E      m      P          A      (EPA)          m          
                                                                  
                                          m   .

H                                                          
                     . I                                       
                                          . A  :       :    
                                        .

C                  :       :                          -
    ,                   m                m            -
                                                . F    m    
                ( . .,               )                        , 
                                                           
             EPA-                                      . 
B                                  m                  -
                                           ,                 
        q                                           EPA-
                                                             
       . I             j               ,                       
                 m                                        
( :                     ).

A   m                                                  
                                                                 
  m                                                           
                       . T             m                         

   EPA                 HBV, HIV,    Mycobacterium tubercu-
losis                     m        m      . S                   
  m                                              m         -
                                       m                      -
                                              (     x m      
  m     ). M                                m             -
        m                                  m               
       .

H                                         H >             
   m   m         (  °C)          ,    q                  -
                     %      %                             -
                  m    . S    m                            
        m                                                
      .

Dis in fect ing  Procedure
A                      ,  m                         
      z         k                                            
             :                               . I     m     
                                                         z   
                                       . I      q       m   -
                               k          q                  
   k                                      k   . S       
       m               HIV                             
       x           mm      m        m             -
                     m                                 -
    . D          m              m                  m    
                        m  k   “B    z   ”              
         .

N       HBV, HCV    HIV                   m         
           m         m        k               ( . .,     -
       ). H      ,              m                       
                                                   z      , 
        m     m                             . S          
                 m                                       
     ;                                              ( . ., 
                       )         m              . T         -
                    mm          m                         -
              :

 . W                                .
 . A                                      . R m       m    

  q                 m                           m       .
 . U                      ( :  )         ,                      

                    .
 . W                                             k        

              .

Volume of Bleach Volume of H2O Ratio % Sodium Hypochlorite % Solution

1 mL 9 mL 1:10 0.5 10
Note: A 10% solution of bleach is stable for 1 week at room temperature when diluted with tap water.

Preparation of Diluted Household Bleach1.1TABLE
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 . P                    m                         m        
            z             .

 . D      m                     q   m          k    
                             ( :  )                      
     m                                    . D          
                                  m                      
                                         .

General Infection Control Safety Practices
A                           m     m   m z     k         
                      m       ,           ,             . 
S                        m    ,                  k     -
   m   ,                  q   m                            
m                       .

A                                                       , 
                 k                     m                   
                     . T                                    :

 . A                                                          -
m                                           m               
               .

 . F            k                     m         k          
                m               m   . C         ,       -
       ,        z                  m              m  k   
                     z   .

 . S    m                                                
                                         m .

 . R     -                                               -
                z   q                         m   m z  
                   (                                    
       ).

 . A                                                  . 
P                         m           m                    -
       (                            ).

 . N                                                .
 . N  m                                      -          

                                                            
     .

 . D                   k    m k   .
 . A                         m                                

                                      .

Pipetting  Safeguards: Automatic Devices
P         m               m          m    . S             
                                                                 
   q                . I                         -m            m 
                               m             ,         m     . 
I                                q      m   m   m          .

Specimen-Process ing  Protection
P                                                        
                        m  . S    m                   -
                                       k          . P          
                                                         -
             m  .

I                                              m      -
              m         ,             ,                     -
m  . B    z      m                                           
                       (    F   .  .       . ). T               
                  m           m                              
    m                      . A                            , 
           ,                                                   
  m        m            .

I        m                  ,                     ,    
     m         m                           m           , 
                          (        )                       
              x      . I                                  -
            m                         m      m m          
           k  ,             m                                
      .

W                       m        m        m             
                     ,                                        -
        z                                 . G  z               
 m   m                                                  m -
                . T                               m          

FIGURE 1.3 B    z      m   . (R            m M C    RE, 
   k       CM. Phlebotomy Essentials,       , B    m   , MD: 
L          W     m  & W  k   ,     :  ,         m      .)

FIGURE 1.4 A                    . (R            m M C    RE, 
   k       CM. Phlebotomy Essentials,       , B    m   , MD: 
L          W     m  & W  k   ,     ,         m      .)
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                                m      . S                      
                m                             z . W           
                 ,                         k              z      
                              k                      .

W         m                         ,               
                 k                . C                 m    
                                             . T              
                                                      m   -
                       k  .

A                             k                    z    
   m                 x                                        
       q   m                       m        m   ,     -
                  m        . T     m                      -
                             .

S                                                        
m                                                  m   . 
T                   m                               , 
                                                        -
m       . T                                       m          
        ,     ,    m    . L                   x         m-
m                                        m                m 
               m                       m                  -
   . S                           x                          
       m      .

OSHA Medical Waste  Standards
OSHA                            m   m              
                     m (    B x  . ). O                   , 
                m     m       infectious waste       m  -
                 OSHA. L                                
    O            H          S      A           C     
A   A  .

QUALI Y ASSESSMEN  IN  HE 
HEMA OLOGY LABORA ORY

T         m       q                                           
                    m          m                             
    -q                 . Q             m          m  m   -
                 :

 ■        q               
 ■ P                    
 ■ S    m          m   
 ■ S    m           
 ■ S    m                                           
 ■ L                          m    
 ■ L                m        ,         ,                

( x m       )                
 ■              m  
 ■ A                          

C m          m                                       
                         ( x m       )                        
  m    m       m              m                   m     
m     .

NOTE: Now is a good time to complete the Review Questions 
related to the preceding content.

OSHA Regulation of Medical Waste

 ■ C    m                       m                    -
                                   ;                  
     ;        k                            m. R        
                     m                           
                       m         m                     
               m             q       m                 
                           .

 ■ S    m                                             m   -
           q                                                  
                                               ,      -
      ,           . C    m              m              
                                ,                   ,    k-
                        m ,                           .

 ■ R                (  q         m   q                   
                       m        ;      m          m  
                                                         
m                q         m   q               m       ; 
   m             k                                         
           m                                            
m                        ;      m             ;     
                 m                                       
                                m        ) m              
                                ,                            
                        k            ,                  
     ,                       m     (                      
              z                        z       ).

 ■ A       ,      ,     ,       m                              
     ,                  k               m         m -
                                                 m     -
   ,       q                                 m            
                         . W                m              
                            m                            -
                                        . C              
                                                        
                                                           .

 ■ L       f x                                   ;         -
              z                                          
           m        ;                                   , 
         ,                                               
m         m                     z      m   ;       -
                        -            m          , 
                     m                         ;        
 f x                                                  -
                                  m    .

BOX 1.4
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Regulations  and Organizations  Impacting  
Quality
Clin ica l Labora tory Im provem ent  Am endm ents
I      ,     U.S. C                    C        L          
Im     m    Am   m             (CLIA’  )                
                                            . T        CLIA 
    , L          R q    m     R           Q       S    m  
    C       P         Q            ,                      
F       R           J         ,     . E    m       CLIA 
              m   m m                                       
                  . CLIA’                     prof ciency 
testing                   .

Volunta ry Accredit ing  Organiza t ions
V                             ,      x m   ,     J     
C mm          A                H          O     z      
        CAP,                                 q             -
m          m .

ISO 15189
T   I             O     z          S        z      (ISO),   
      k                                                      , 
            ’                                                   
         . ISO               m            z           
   m                                                 . ISO 
                                                           
    ISO                   m                                . 
T           , ISO      ,             ISO/IEC      ,     
m                                                         , 
    ISO     . T                                         
             CAP                                m         
                 A        ,     C                    O      , 
    m    E                 . I      U      S     ,       
                m             .

ISO      :                   m                       
                 q       m     m         m                
            m                                            
        m              z          m           m       
            .

Components  o f Quality Assessment
A Q             m         m                     m j     m-
       :                                           q       -
          (q               [QC]).

Q             m                              m        
                      x                  m    . A      m     
            q                                                   
                                    m                          .

T                         (  P)                  m          
                             q                                 . 
  P                                                             
   k                                     :

 . P             (    x m       )
 . A          ( x m       )
 . P              (     x m       )

Nonanalytical Factors  in Quality 
Assessment
                         q                                -
              ,                            (    x m       ) 
    P              (     x m       )                        
           ( x m       )      m                 . F       -
              m         CLIA’                            m 
       ,      m    m    m   m m          . I    m       , 
                          m                .

A                                                       -
                            %                                 -
          . O                    m     m                  
            m     m                   m                   
                   m                                       
        m                                                 -
            m   .

N                                  q                       
             :

 . Q                 
 . L                  
 . L                    m     
 .        q           
 . P                              m          m        

        
 . S    m             ,          ,           ,            
 . P          m               q   m   
 . A           m          
 . A                                     m        

Qua li ed  Personne l
T        -       x m          m                          
             m        m                . V            k   
       m          x                             m       
                      k        m   .

C            m            q       m       . P             
                                                       m     -
           m                 q           m               
m                                 . P               m     
          m                                              . 
Q             m      m                       m            
                    k                         ( x m       ) 
                                                           
            m       .

Labora tory Policies
L                                                         -
       m                                                 . 
E               m              -  -            m     . 
T    m                   m                               
        ,                     ,                ,           
                                        . S             -
                 m                                q    m   , 
        OSHA            , m                       m     . 
O                m                                         
JCAHO, CAP,         CDC.
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Labora tory Procedure  Manual
L                                                      
      m          m                            ,           
                                              . T   m      
m                         ,      m                ,        
                            ,          .

T                        m                          -
           m            m                  . T    m      
m      m             CLSI    m                             
m     . CLSI                              z               -
                               Q       A     m          . 
             QC       m, m               m          -
                m                                 m     . 
P          m                                   m         
              m        . T                 m            
C                     k             CLSI           .

T   CLSI     mm                        m              
                           z     . E                      
  m                   m                       m     . T   
m   m     m                      :

 ■                   
 ■ P                                   m                

            
 ■ P                 m                         
 ■ QC      m     
 ■ R       ,         ,      q   m   
 ■ P                  
 ■ R         “   m  ”       
 ■                           
 ■ L m                         
 ■ P                          m                         
 ■ A                                             

Tes t  Requis it ion ing
A                          q               m                  
  ,      m        ,            . T     q    ,                  
             , m                                          ,     
  m                   m             ,                        -
m  ,                              m  . T        m         
        m             m             m    m      x      
                                        q    . T        m -
                                                         m    
                                                    k.

Pa t ien t  Iden t i ca t ion , Specim en Procurem ent , and  
Labe ling
M                                            k         -
m     q    m         m                                  
               q             m          m                  
          . C            m                                  
     m   ,                      q    m                       
        ,                         ,                         -
             m                                            
        .

P        m                          . P             (    x-
 m       )                m      mm                         

       (    B x  . ). F    x m   ,                     ,        
                              m  ,     m j                     
        . T            m      z                             
     m                        m                . U          -
            m     q    m         m     ,                   -
m    m                                                     
   m            . C m     -                          
(F  .  . )           m k                                       -
                             m                             -
      . A   m                  m m                           
                                                m  .

Specim en Collect ion , Transport ing , Process ing , 
and  S torage
S                                               m         -
                                                        .

S    m    m        f                                  -
    . S m           q                                ,      
                    m           mm                        . 
S    m                                                     
                        . T       m                 m   
          m                                                   
  q                 m                      q             m    
       . I      m                                            m 
               k        m  .

C                       m                                 -
            . S    m                    m                   

Examples  of Potential Preanalytical 
(preexamination)/ Analytical (examination)/
Postanalytical (postexamination) Errors

PREANALYTICAL (PREEXAMINATION)

 ■ S    m               m                  
 ■ S    m                           m 
 ■ S    m                                           
 ■ B          m                                
 ■ I                          m  
 ■ Im                          m  

ANALYTICAL (EXAMINATION)

 ■ O                  m        
 ■ O  -  -        QC        
 ■ W                 m  

POSTANALYTICAL (POSTEXAMINATION)

 ■ V                          
 ■ I     m   : L          I    m      S    m (LIS) 

    m                
 ■ C                               
 ■ F                                  mm        

BOX 1.5
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                                     m                     . 
S m     m                                                . 
I  m         ,                 m                      . T    
                                             ( . .,        m    
  m  [P ]                           m            m  [ P  ]).

A            CLSI (C         ,          ,     P          
   B     S    m                P   m -B     C           
A          M         H m        A     ; A        
G        —F    E      ),         m                   P  
     P                               m                   
                              m                            
  -    . T     m                  m                    
       . C                                    m            
                               °C      °C (  . °F      . °F)    
                      °C     °C (  . °F      . °F). T     m    
m       k             -       ,                              
                   k. E                     m               -
m m        m             m                                
               z                     m    . S                 
  m                                     m             . I  
        ,      m                                m       
  m                                  m                   
                               m                          -
                          .

Prevent ive  Main tenance  o f Equipm ent
M                   m              q   m              -
            m               q                     m    . 
M          ,            ,                      q   m    

                                     k               . A 
           m                                               
    m      q   m    .

Eq   m            m          ,            ,         -
        m                                k                
                     . A            m                -
                       (                     “I     m    
P       ,” C         ,  . .)                       m      q   -
m    ( . .,     -               m    ). F          m       
 q   m                                                      
         x               .

M                      mm                     q      
     m        m      m         m                      m-
m                                                    m    -
                            m         m . T     m           
             :

 ■ I     m    m          
 ■ R                 
 ■ M j     m              m   
 ■ N                       

C                     m           CLIA        m      -
     ’    q    m               m                   q     , 
             m             . CLIA   q                        
                          ( x m       ) m                     
  m     .

Appropria te  Methodology
W        m                     ,        m               k 
                                          . R              -
                       m            mm             k 
                       m                         -  -    
           ,                    ,                        
             .

Accuracy in  Report ing  Result s  and  Docum enta t ion
M                                                         
delta check      m    m                                 . T   
                           ’                                
                                   x                   m      
                 D         k. A               ,            , 
                   m     -                   m           
                                                    . D     
    k                                                        
          ,      x m   , m                     m  .

H           m                                         
              m                         D         k      m 
                                            m. A    m  ,   
                     m                  m      m           
                                                              
(    x m       )               :

 . O              m       m IV      
 . S    m                   
 . A                          ’                    

O     q                         m  (               )     
                        q                      .

FIGURE 1.5 B       . (R            m M C    RE,    k       
CM. Phlebotomy Essentials,       , B    m   , MD: L          
W     m  & W  k   ,     :  ,         m      .)


