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    EPIDEMIOLOGICAL SURVEY OF HYPERURICEMIA 

AS AN ADVERSE REACTION TO ANTITUBERCULOUS THERAPY 

              WITH PYRAZINAMIDE

 1Hisashi TAKI,  2Kenji OGAWA, 3Tatsuya MURAKAMI, and  3Toshiaki NIKAI

Abstract [Purpose]  Pyrazinamide is an  antituberculous drug that is administered as a two-month  course 

during treatment of pulmonary tuberculosis. Adverse reactions to pyrazinamide have been reported to include 

hyperuricemia. We performed a retrospective multicenter epidemiological survey to assess the relationship 

between various patient characteristics and the uric acid level, the changes of uric acid during pyrazinamide 

administration, and the use of medications for uric acid control as well as attacks of gout or arthralgia at the 

onset of hyperuricemia. A total of 226 patients who were admitted to four hospitals with pulmonary tuberculosis 

between January and December 2006 and received short-term intensive pyrazinamide therapy were studied. 

[Results] There were 172 men and 54 women with an average age of 59.5 years and an average body mass 

index of 19.8  kg/m2. The average serum uric acid concentration before pyrazinamide treatment was 4.73 ±  1.78 

 mg/dl, while the average uric acid level after pyrazinamide treatment was  I 0.63 ± 2.67  mg/dl, which was 

significantly higher than the pretreatment level (p< 0.0001). During treatment, hyperuricemia (Serum uric 

acid 8  mg/d/) was reported in  84.5% of patients and arthralgia developed in  4.42%. Although the therapy 

instituted in 51 patients  (22.57  %) had to be interrupted or discontinued due to liver dysfunction and skin rashes, 

which were probably caused by isoniazid and rifampicin, no patient ceased taking pyrazinamide due to an 

increase of uric acid. Drugs for uric acid control were administered to 21 patients  (9.29%). Pyrazinamide is 

an important agent for intensive short-term antituberculous therapy. Hyperuricemia due to this drug can be 

managed by observation and does not require interruption of administration. 

Key words : Pyrazinamide, Pulmonary tuberculosis, Hyperuricemia, Short-term intensive therapy, Gout

                 Introduction 

 When the recommendations for management of tubercu-
losis were revised in April 1996, pyrazinamide (PZA) was 
adopted for intensive short-term therapy as part of the initial 
standard treatment for pulmonary tuberculosis [i.e., 2 months 
of isoniazid (INH)  rifampicin (RFP) PZA + streptomycin 

(SM) or  ethambutol (EB)  /4 months of INH  +  RFP SM 
(or  WV) Various studies were performed before PZA was 
adopted as part of standard antituberculous therapy in Japan. 

PZA was discovered in the  1950s, and initially attracted 

attention for its antituberculous activity in Europe and the 

U.S.A. The U.S. Centers for Disease Control (CDC) per-

formed a study of combined therapy with PZA plus INH and

RFP in  19862), and the World Health Organization  (WHO) 

recommended PZA as a standard drug in  19913) In  Japan, 

approval of PZA was delayed compared with Europe and the 

U.S.A. due to adverse reactions such as serious liver dysfunc-

tion. With the revision of medical care standards in April 

1996, antituberculous therapy was reviewed, and 6-month 

therapy with 2-month  INH-1-RFP+PZA-1-SM (or EB)  /4- 

month  INH+RFP  SM (or EB) was recommended, in which 

PZA is concomitantly administered for the first 2 months, and 

was approved. The therapeutic strategy for tuberculosis has 

involved seeking shorter and more powerful regimens, but it 

is necessary to also pay attention to the adverse reactions 

caused by antituberculous drugs while taking into account 

their other properties.

 1 Pharmacy Department,  2Department of Pulmonary Medicine, 
National Hospital Organization (NHO) Higashi Nagoya National 
Hospital,  3Department of Microbiology, Pharmacy Faculty, Meijo 
University
1独立行政法人国立病院機構東名古屋病院薬剤科,2同呼吸器科,
3名城大学薬学部微生物学研究室

Correspondence  to  :  Higashi Taki, NHO Higashi Nagoya National 
Hospital,  5-101, Umemorizaka, Meito-ku, Nagoya-shi, Aichi  465  — 

                                                 8620 Japan.  (E-mail:  takih@toumei.hosp.go.jp)
連 絡 先:滝 久司,独 立 行政 法 人 国立 病 院機 構 東 名古 屋病 院 臨

床 研 究 部/薬 剤 科,〒465-8620愛 知 県 名 古 屋 市 名 東 区梅 森 坂

5--101

(Received7Feb.2008/Accepted24Mar.2008)



498 績核 第 ε3嚇 第7号2008ec7月

AmongthemajoradversereactionscausedbyPZA,we

fbcusedonhyperuricelni緻associ鼠tedwith日2-mon重hcourse

ofPZAtherapyasreportedbyI轟oueetaL4},a鶏dper魚)㎜ed

aretrospectiveep量demiologic勧1surveyofp敬tientsreceivi"9

PZAfbnheinitia12monthsofa6-monthcourseofintensive

ther{恵py.

SubjectsandMetheds

(1)Suヒ)jects

Threehundredandthirtyイburpatie飢swhowereadmitted

tofburnationakhospi象als(HigashiNagoyaNationalHospital,

MieChuoMedicalCenter,Toy翁maNatio酬Hospital,and

TenryuNationalHospital)fbrtreatmentofpulmonary加ber-

culosisbetweenJan購aryandDecember2006andreceived

PZAfbrtheinitla12monthsofshort-termiれtensivelher繍py

werestudied。Atota韮 ◎f108p緻tients(60w賛houtdataonsem[m

uricacidlevelsbefbrea益dafterPZA績dministmtionand48

withinsufficientotherdata)wereexcluded,soeve航 岨11y226

patientswereincludedinthesurvey.

TheEthicalReviewBoardsofeachinstitution叩proved

thisstudy.

(2)Methods

Thefbllowingd飢awereobtainedonthe226patie轟ts

participatinginthissmdy:age,sex,heigh鶏bodyweight,

BMI,serurncreatininelevel,alcoholintake,pasthistoryof

gout,dailydoseofPZA,semmuricacidlevelbefbrePZA

therapy(baselineuricacidlevel),maximumserumuricacid

levelduringPZAtherapy(peakuricacidlevel),intemユp重ion

ofPZAattheonsetofhyper面cemia.useofuricosuricagents

(benzbromarone)anduricacidinhibitors(allopurinol),attacks

ofgoutorarthralgia,anduseofconcomitantdrugsthat

couldinfiuencetheuricacidlevel。Forconveniencesake,we

dofinedhyperuricerniaasaserumuricac孟dIcvo且greaterthan

8mg/d'4}、StalisIicaianalyslswaspe面rmedbyusingthe
き 　

pairedt-testandWe董chs重 ・te飢asappropn鵬

Re鉗 麗6

(1)PatlentcharacterisIics

Therewere143patientsf「omNHOHIgashiNagoya

NationalHospital,24frαnNHOMieChロoMed丘calCenter,

5fromNHOToyamaNa重ionalHospital,鋤d54fromNHO

TenryuNationalHospltaLTableshows重h¢meanag¢,sex,

height,b・dyweight,BMI,ser・mc燃ln鵬dai置yd・se・f

PZA,baselineuricacidlevel,peakロricacidleve置 ・a置cohol

intake。h垂storyofgou嘘,inddenceofar山ra墓gia・m6d垂ca雌ons

forhyperuricemia,inte汀uptio跨ofPZA山erapy、andu6eof

concomitantd撒gsateachi顔s藍it継lion,aswellastheoverall

m¢anvalues.

(2)DailydoseofPZA

Theaveragedailydose(mean±SD)ofPZAwasL20±

0.17g(23.30±3、77mg!kg)齪NHO}{igashiNagoyaNalional

Hospita1,L25士0.20g(24.00±453叫;/kg)a重NHOMIe

ChuoMedicalCenter,0.76±0.15g(2427±0.76mg/lcg)al

NHOToyamaNationalHospita1,andL童0±0.塾4g(15」 蓋±

2、94mg!kg)atNHOTenryuNationalHosp藍 乳a韮.Theoverall

averagedosewas1.韮8±0.19g(23.33±4.34mg1kg),

(3)Baselineandpeakserumuricacid藍eve韮s

ThebaselineserumuricacidlevelonadmissionbefbrePZA

administrationwas4.73±1.78mg1d'(mean±SD)andthe

peakuricacidlevelduringPZAadministrationwas韮0.63±

2.67mg/d',whichwassignif…cant艮yhigher廿1an1hebaseline

leve1(p<0.0001)asshowninFig.LThedailydoseofPZA

isshown玉nrelation歌othepeaku盛cacidlevelinFig.2.whi韮e

theaverageda垂1ydoseperkilogramofbodyweightandpeak

TabneCliRicalcharacteristicsofthepatie飢sateachinstitution

HigashiNagoya MieChuo Toyama Temryu 削
n=143 n・24 R・5 n;54 n=226

Age(years)

Sex

Male

Female

Height(cm)

Bodyweight(kg)

BMI(kg!m2)

Cr(mg/dl)

DoseofPZA(g)(mean±SD)

SerumuricacidbeforePZAtreatment

(mg/dl)(mean±SD)

SenumuricacidafterPZAtreatment

(mg/dl)(mean±SD)

Dailyalcoholdrinker(%)

Medicalhistoryofgout(%)

Arthralgia(%)

Anti-hyperuricemicdrug(%)

StoppingPZA(%)

Combinedmedicine(%)

55,4±16.4

114

29

163.7

53.2±10。9

19.7±2.95

0.68

1.20±0.17

4.69±1.73

10.32±2.37

41.96

2.80

2.10

6.99

20.28

4.20

58,6=ヒ15.8

20

4

164.2

53,6±1L3

19,8±3.20

0.75

L25±0.20

5,72±2」6

12.35±2.23

29.17

4.17

4.17

33.33

20.28

8.33

63.0±2L2

3

2

163。6

51.6±11.9

19.3±4.22

0.63

0,76±0.15

4.66±2.Ol

8.68±2,25

20.00

0.OO

O.00

0.00

20。00

0.00

70.3±19.7

35

19

157.2

47.9±13.1

19.4±4。40

0.71

LlO±0.14

4.42±L55

10.85±3.20

25.93

0.00

11.11

5.56

29.63

18.52

595±18.4

172

54

162.2

52.0±11.7

19.8±3.39

0.69

1.18±O.19

4.73±L78

10.63=ヒ2.67

36,28

2.21

4.42

9.29

22.57

7.96
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uricac玉dlevelareplottedinFig.3.

(4)Incidenceofhyperuricemia

TheserumuricacidlevelincreasedinaUofthep飢ients

afterthestartoftreatmentwithPZAandtheincidenceof

hyperuricemiawas84.51%,

AsshowninFig、4,hyperuricemiaoccuredatasimiiarinci-

denceinmenandwomen;however,these川muricacidlevel

washigherinmenthaninwomen.

Theincidenceofhyperuricemiaamongpatientg,witha

historyofalcoholintakeandahistoryofgoutwas90.24%

and100%,respectively.Theaveragebaselinese則muricacid

levelwas5.59±L59mg!dlinpatientswithaBMI≧25(n篇

16),whichwasaboutL19timeshigherthanthatofthe199

patientswhohadaBMI<25(4,65±L72鵬9/d1)、

Likewise,重hepeaksemmuricacidlevelofpatientsthose

withaBMI≧25waslL89±L70mgld1,whichwasabout

1.13timeshigherthanthatofp浦entswith鋤BMI<25(10、45

±259mgld').Theincidenceofhyperuricemiawas100%

amongpatientswhohadaBMI≧25.

Fig.5showstheBMIinrelationtothepeakserumuricacid

level.

(5)Eve組s飢theonsetofhyperuricemia

Attheonsetofhypenユ1icemia,uricosuricagentsanduric

acldinhibitorswereadminist釘edto21patie拠s(9.29%),and

arthralgiawasrepo質edby10patients(4。42%).

の
(6)InterruptionofPZAtherapydueIoadversereac重10ns

PZAadminls甑1ionwasinter撒 μeddロetoadversereac-

tionsin51patienSs(22,57%),ThemosIcommonreasonfbr

i織ter蹴ptlonofPZAad瞳ninistrationwere駈verdysfunctionand

skinrashesi轟17cas¢se繊ch,lbllowedbydysphaglain4cases,

aggravationo『systemicsymptomsandpyrexialn2cases

each,跳ndgaslroinIes11naldisorder,arthra畳gi訊,pαechiase・

thrombocy10pe面 紅,aggravaIionofcardlacinsul罰cie轟cy,and

deathinlcaseeach.Th¢reasonwasunknownin3cases.

Therewerenocasesofinterruptiond"e重oanincreaseofur垂c

acidasanadversereact塵on、
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(7)Concomitantdrugsinfluencing電heuricacidlevel

Thebaselines釘umuricacidIevelof18patientswhocon-

comitantlyusedtrichlormethiazide,furosemide,10rasemide,

andtheophyHine(d肌lgswilhapαentialintluenceonthe

serumuricacidlevel)was5.36±L%mg/d',whichw器

slightlyhigherthanthelevelo『4.68ii=L76mg/dlin208

patientsnottakinganyof重heabove-mentioneddrugs、Simi-

Iarly,thepeakserumuricacidlevelwas12.09±3、24mg/d'

inthegro叩usingtheabewedrugs,whichw21salsos.lightly

higherthantheleveloflO50±2、58mg/d'inthegroup

withoutsuchconcomitantcl:●ugs.

Discussion

Despi重evariousattelllptstomakelherapyshor重er鋤dmore

potent,thetreatmentoftuberculosisusuallyI虚equires6months

orlonger,anditisnecessarytoundertakei電whilecons臓ntly

payingat重entionto"dversereactionsc翫usedbyanti重ubercu-

10usdrugs.Among窪hemajoradversereactionstoPZA,we

focusedonhypemricemia4,,whichhasbeenreporteddu由g

a2-monthcourseofthisdrug.Wecond縫ctedaretrospective

epidemiologicalsurveytoassesstherelationshipbetween

pa1ientcharacteristics(includingthedoseofPZAusedfbr

shorトtermintensivetreatmentofpulmonarytub釘culosis)and

theserumu1icacidlevel.Asaresult,wefbundthatthedaily

doseofPZAwasL18g(2259mg/kg),whichwasslightly

lowerthantherangeof15-2.Ogdescribed重nthepackage

insertandthedoseof25(20-30)mg/kgrecommendedbythe

WHO5〕Thismaybeattributabletothefactthattheaverage

ageofoursu切ectswasashighas59.5years.Hypemricemia

isamajoradversereactiontoPZAthatisconsideredto

occurbec日useamajormetaboliteofPZA(pyrazinoicacid)

supPressesuricacidsecretionin重otherenaltubulesandthus

inhibitsuricacidexcretion,resultingindecreaseduricacid

clearance6〕.Hyperuricemiahasbeenreportedatahlghinci-

denceof50-90%amongadversereactionstoPZA7}8,,and

occurredin8451%ofpatients(de員nedas8mg1dlorhigher)

inthisstudy,suggestingthataveryhighincidenceofhyper-

udcemiaiscausedbyPZAadministration.Asforthenormal

valueofserum臆ricacidusedimhishospita1,maleis3.6-7。O

mgldlandfemaleis2.3-7.Omg/d1。Whenthepeakse則m

uricacidlevelwascomparedbetweenmenandwomen(Fig.

4),themostcommonpeakrangewaslO-11.9and8-9.9

mgldlformenandwomen,respectively,indicatingthatthe

senlmuricacidleveltendedtobehigherinmenduringPZA

administration.WithregardtotherelatioRshipbetweenBMI

andtheuricacidlevel,thebaselineandpeakserumuricacid

levelsofobesepatientswith(BMI≧25kglm2)weτerespec-

tively1.19and1.13timeshigherthanthoseofnon-obese

つ
patients(BMI<25kg加 り.Notably,theincidenceofhyper-

uricemiawas100%amongPatientswithaBMI≧25kg/m2,

sohyperuricemiaoccurredatanextremelyhighincidence

inobesepatientsalthoughtherewasnodiτectcorrelation

betweenBMIandthepeakserumuricacidleve1.Attheonset

ofhyperuricemia,trea重men縫oc◎ntroltheuricacidlevelwas

紬核 第83巻 第7号2008年7月

beingglvenIo21paIie轟ts(9%♪.Thispe,ce郎agewasfar

l・werthanthatrep・rtedbyln・ueeIal・in藍9994♪,wh・stated

thathyperurlcemi段wastreatedinl2・ 鵬f51paIients(24%♪ ・

Thisispossiblybecaロsephysiciansinvolvedinthisstudy

decidednottousesロchdrugslhrthefb鑓owlngrcasons:1)

concernabo【 罐potentialhverdysfuncI垂onbasedonaI「epo「t
ヲ ゆ

ofMminanlhepatitisduetobenzbromarone・au「1co甜 「lc・

in2000,and2)theriskofc鋤singac鵬go風WhenhyPer・

uricemicpatients,whohavenot鉗fferedfrom$ouIfbraIong

time,start1rea甑enttoconlro置theserum囲cacidlevel・the

increaselntheuricacidpoolresロ 且tingfro鵬ad㏄reaseofuric

acidinthesynovialflロidisconsideredlocausethere聾ease

ofmonosodium"r盆Iedehydra象e(MSU}crystalsdepOsitedin

thecartilageandsyn・via目ining・fj・ints".thusinducjng

acule綾ttacksofgou重.A韮so,ithasbeenrepolr豊edthal㏄u重e

gouけ 灘elyoccursinhyperuricemicpatient・90nPZAthe附 一

pゾ'り ㌧lnthepresen重survey,arthraigiawasrep・ 鵬{rdby4・42%

ofIhepatient,9,butnoattacksofgo凱 ㏄cロ πed・Beca韓sePZA

therapyiscompletedafterasho腔periOd.i重isgen釘a1[y

consideredthaItheinαreaseofuricacidcanbeman翁gedby

observationwitho戯specificdmgtherapy」NHandRFPa瓢e

mostlikelytocauseEiverdysfunctionandskinrashes,soPZA

wasjudgedtohavenoroleinthei鵬erruptionoftreatmenIby

suchreactions.Theurlcacidlevelwa、ss藍igMyincreasedby

theuseofconcomitantdmgs山atco纏idinfluenceuricacid,

buttheeffectwasnotstatisticallysign丘fica飢 Φ 竺 α1353).

ThissuggestedthatsuchdmgscanbeconI垂nueduntilthe

completionofPZAtherapy,

PZAisanimpo1tantcomponentofshorレtemintensiΨe

therapy,andinterruptionofadministrationresu蓋tsinadecrease

ofefficacythatmayrequireextensionofthetreatrnentperiOd.

Thissurveyshowedtha婁PZAadministrationwasi飢em屋pIed

in2257%ofpatients,main蓋ydロeIoliverdysfunctionand

skinrashes,andnocasesofinternuptiona纏 】【ib纏tab董etohyper-

uricemiawerereported」naddidon,inapreviousfepOrt,we

pointedoutthatgoutandarIhralgiaduetohypenユricem垂a

occu㎡ngatahighratebyPZAadministrationwerethe

problems8}

Furthermore,ithasbeencommentedthatallopurino叢and

probenecidwereeffective.thoughitwasassumedthatserum

urateconcentrationretumedtonomalva妻uei㎜ediately

afterstoppingdosageofPZA塵Q㌧However,altho糠ghhyper-

uricemiawasdevebpedbyPZAi黙o"rstudy,itwasconsid-

ere(hobeanadversereactionthatcanbefbllowedup.Thus,

hypemricemiaisaverycommon,adversereactionduetoPZA

thatcanbemanagedbysimpleobservation.
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肺結核短期 強化療法 に用いるPyrazinamideの 副作用であ る高尿酸血症 の疫学調査

1滝 久 司
,2小 川 賢 二,3村 上 達 也,3二 改 俊 章

要 旨:〔 目的 〕Pyrazinamide(PZA)は 肺 結核 治 療 の 短 期 強 化療 法 の なか で 初 期2カ 月 間 に投 与 され る

抗 結 核 薬 で あ る。 抗 結核 薬 の 副 作 用 は さ ま ざ まで あ るが,こ の うちPZAが 原 因 と考 え られ る 高 尿 酸

血 症 に注目 し,そ の 患 者 背 景 と尿 酸 値 との 関 係,さ ら にPZA投 与 に よる 尿 酸 値 の 変 動,ま た 高 尿 酸

血 症 出 現 時 の 尿酸 コ ン トロー ル薬 使 用 お よび痛 風 ・関節 痛 症 状 の 有 無 な ど多 施 設 共 同 に よ る レ トロ ス

ペ ク テ ィ ブ な疫 学 調 査 を 実 施 した。 〔方 法 〕2006年1月 か ら2006年12月 まで の 期 間 に肺 結 核 と して

入 院 し,短 期 強 化 療 法 にPZAを 投 与 した 国 立 病 院 機 構4施 設226例 を対 象 に検 討 を 行 っ た。 〔結 果 と

考 察 〕男172例,女54例,平 均 年 齢595歳 。 平均BMI19.8kg/m2。PZA投 与 前 の 血清 尿 酸 値 は平 均4.73

±1.78mg/dl,PZA投 与 後 の血 清 尿 酸 最 高 値 の平 均 は10,63±2.67mg/dlと な り両 者 に はp<0.0001と 統

計学 的 有 意 差 が 認 め られ た。 またPZA投 与 に よ る8mg/dl以 上 の高 尿 酸 血 症 は845%に 見 られ た が 関

節 痛 は4.42%の 出 現 で あ った 。 さ ら に投 与 中 断 ま た は 中止 例 は51例(22.57%)に 見 られ た が,そ の 理

由 はIsoniazid(INH),Rifampicin(RFP)が 原 因 と して 起 こ る 可 能 性 が 高 い 肝 機 能 障 害 と発 疹 で あ り,

尿 酸 値 上 昇 に よ るPZA中 断例 は 見 られ なか っ た。 また,高 尿 酸 血 症 に対 す る尿 酸 コ ン トロー ル薬 の

使 用 例 は21例(9.29%)で あ っ た 。 〔結 論 〕短 期 強 化 療 法 にお い てPZAの 投 与 は重 要 で あ り,そ の副 作

用 と して特 有 な高 尿 酸 血症 は 出現 して も経 過 観 察 は 可 能 で あ り投 与中 断 に は至 らない こ とが 分か った 。
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