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cell 5°] #o31= innate immunity 2} B lymphocyte 5°] #od= adaptive immunity EFolA oAb dS HlY
1. Decreased granulocyte and macrophage phagocytosis
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2. Defective antigen presentation by monocyte/macrophage
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3. Reduced antibody formation by B lymphocyte and Th1 bias
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4. Impaired T cell mediated immunity

1) Defective function of costimulation derived from antigen producing cell
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2) Naive and central memory lymphocytopenia
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1. Hepatitis B
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2. Hepatitis C
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Table 1. Routine Serologic Testing of HD Patients for HBV and HCV

Patient status On admission Monthly Semi—anual Anual
All patients HBsAg
Anti—HBs
Anti—HBc
Anti—HCV
ALT
HBYV susceptible, including vaccine nonresponders HBsAg
Anti—HBs positive alone Anti—HBs
Anti—HCV negative Anti—HCV
ALT
3. Hepatitis A
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v ghvh HATEA ko] Q1) Aol F 53] 728 7HeE /‘}%4 %L‘a’M %3157}
0 kst #Zell= methicillino]yh vancomycmf’ﬂ S g5ehs 179 S7PF 5 HaL 9lofA] o] el o 7
9] oo B FQsHA HITE xRt 5319 &5 B8 S. aureusTHo] 7T WOy I 9ol ek B9
Wol mupirocin® o#4 Algo] ARE7|E sk Utk S. aureus A oAHFS Y3t vaccinef] ARgo] FES] ARE L
3l+= 1} #Zolli= S. aureus capsule polysaccharide®] T3t vaccine©] AFEH 1 Qi=d] o]+ S. aureus HEF2] 85% ©]
Ao Al B2l == capsular polysaccharide number 5, 8¢ tfgt & vaccine & (StaphVAX), Shinefield 5= 737}
FAAIE 9] 1,804%9 4321 ) FAAES tdoR e 8 FAF F 37504 405 Alelell 75-80%2] AtellA 80
ug/mLon}Fﬂ 1gG z‘g}jﬂﬂ_ }\gﬂg]o] S. aureus ,q]g&% _?_birx%j oﬂlﬂ— &) 2= oh;b_ Rny O]_oﬂ ox/} oV\Loﬂ,q om]-x%i /\].
2317 SslME Bt o FEst ATte Bavt e st Aotk

1o
Y
o
(ot
_0|L|
k=l

\
By
o
U\I
ofi

o USRDS®] K] 40}m _‘,E—/ﬁ,i]e *W 14
13.96714 2001del:= 26.167

I oXlU

N
)
o

olN
ko

&
rji)’
rO

ﬂllO =Y
S
N
l—r\
ol

O

5. Streptococcus pneumoniae

e gl FA3RE] o3t APLE] Fo% Q1o R USRDSE RHilel oshd FAXE A% 1d <t sk #Hel
ot Qldghate] WIwrE 1991 32k 100783 24.870f14] 2001delli= 30.672.2 F7} selthal gtk o]{sh F4] 3k}
A dhgEl= HHe] A9l 7O & Streptococcus pneumoniae”t ¢k 53% E 7Y @on HHo| A#E wjo] APgEo] AR
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6. Influenza
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oAl 1092 Z¥E oF=3le QZFdA} vaccineS 0.5 mL Z5FAF & 25 @skal
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Although bacterial infections have diminished as a cause of death in the general population, it constitute
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the second most common cause of death in the end—stage renal disease patients. This is thought to be due
to alterations in the function of immune system and defective host response as well as unique exposures
of end—stage renal disease patients. The reported immunological abnormalities in end—stage renal disease
patients include decreased granulocyte and macrophage phagocytosis, defective antigen presentation by
monocyte/macrophage, reduced antibody formation by B lymphocyte and Thl bias and impaired T cell
mediated immunity. Careful efforts in hemodialysis center staff including hand washing, sanitation, cleansing
of equipment, separation of dialysis machine and patients may help to reduce blood—born infectious disease
transmission. Vaccination is invaluable tool in preventing many infectious diseases. Although vaccination
responses are usually low in many disease compare to healthy adult, successful vaccination of this patients
are possible and can decrease the risk for complications from vaccine—preventable disease. Recommended
vaccination in hemodialyzed patients include hepatitis B, hepatitis A, Streptococcus pneumoniae, Influenza
and varicella. Recently some hopeful data for Staphylococcus aureus vaccinations are reported. Although many
efforts have been carried out to prevent infectious disease by vaccination, vaccination rate for many re-
commended disease is still not satisfied in hemodialysis unit. Most of presented vaccinations are also
commonly used for prevent infection in general population. Because of specific immunologic difference in
end—stage renal disease patients, there are some different manner of vaccination methods in several point.
Although some vaccines, like influenza in usual annual doses provide protection, some other vaccines such
as hepatitis B and pneumococcus require more frequent dosing, larger doses to achieve and maintain pro-
tective antibody titers. Efforts for prevention and treatment of infections in end—stage renal disease popula-

tion including recommended vaccination may improve clinical outcomes.
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Table 2. ORs and 95% Cls for the Impact of Influenza Vaccination on Mortality and Hospitalization in Patients on Peritoneal

Dialysis and Hemodialysis

Hemodialysis

Peritoneal Dialysis

Outcome

1998-1999 1997-1998

1997-1998 1998-1999

0.93 (0.90-0.95)
0.77 (0.73-0.81)
0.82 (0.76-0.88)

0.95 (0.92—-0.98)
0.75 (0.71-0.80)
0.84 (0.77-0.92)

Any—cause hospitalization
Any—cause mortality
Cardiac mortality

1.01 (0.93-1.11)
0.83 (0.71-0.97)
0.90 (0.72-1.13)

0.90 (0.83-0.98)
0.70 (0.59-0.82)
0.77 (0.61-0.98)

Data from Gilbertson et al.

Table 3. Vaccinations for Patients on Renal Replacement Therapy

Vactirs Adminisiration and Schaduks Bovster Diceses Contraindications and Precautions Comments
Hepatitis B Engerin, 40 pg IMat 3,1, 2, & ma When anti-HBs Hypersensitivity to yeast, latex, or any There must be 4 whkbetwesn doses
recombinant Recombivax, 40 pg IM at 0, 1, & mo titer < 10 mUL component of the vaczine; muliple and 2 ard 2 wk between dozas
vaozine sclemsis 2 and 3 (Rezombivax); brands ma
be used interchangeabhy
Influsnza trivalent 0.5 mL IM annually, prefembly in Mot recommended Hypersensitivity to eggs; latex allsngy; Can b= administsed at the same

acuts febrile illness

Hypersensitivity to any component of the
vaccing; acute febrils illness; severely
compromised cadiovascular or
pulmonary function

Hypersensitivity to thimemsal;
neurakgical reactions to tetanus
ookl acute febrile ilnsss; latex

Severs immunodsficiency, including
immunosuppressive therapy, human
immunodeficiency virug, leukemia,
tymphoma, or ather blood dyscrasias.
Anaphylaxis to nesmycin or
hypersensitivity to any vaccine
component including gelatin.

Hypersensitivity to any componsnt of the
vaccing, including necsmyzin; latsx

inactivated Otober or Movembsr
vaozing
Streptocoocus 0.5mL 5C orlM Revaccination & y
DASUMONias after first doss
Z3-valent
polysaccharide
vaccing
Tetanus toxoid Primary immunizatizn: 3 doses of 0.5 mL 0EmLevery 10y
of either tstanus toxoid or
tetanua/diphtharia toxoid M with 4-8
wih betwesn doses 1 and 2 and 8-12 allergy
mo beteeen doses 2 and 3
Varicella lve 0.5 L {minimurn, 1,350 PR} SC; Mot recommended
attenuated gecond doss of 0.5 mL 4-8 weeks later
vaccing
Hepatitis & 1 mL of Havriz or Vagta IM into the 6-12 mo later
inactivated dettoid
vaozine

allergy; febrils illness

time as pneumococcal vaccins;
live influsnza vaccine s not
recommended

Kay be administered at the sams
time as influenza vaccine;
currently, revaccination after a
second doss is not routinsly
recommended

In areas whene diphthera poses a
risk, tetanus/diphtheria toxoid may
b preferred to tetanug toxoid

Mt moutinely recommended;
consider for patients awaiing rens
trangplantation; recipients of
vaozing may be capable of
trangmitting the vaccine virus to
closs contacts for up to & weeks

Mt moutinely recommended;
administer to patisnts with chronic
liver dissase, traveling to endsmic
arsas, with intravenous drug use
and male patisnts who have ssx
with men

Abbreviations: IM, intramuscular; SC, subcutansous.
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