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Tinh hinh s&*r dung khang sinh hop ly & nguoi bénh
nhiém khuan tiét niéu phirc tap
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TOM TAT

DGt vin dé: Nhiém khudn tiét niéu phurc tap (NKTNPT) la bénh thuong gdp & ndi tra. St dung khdng
sinh khéng hop ly (SDKSKHL) c6 thé kéo dai thoi gian ndm vién. Muc tiéu: Khdo sdt dédc diém Iam sang,
cdn Idm sang, tinh hinh st¥ dung khdng sinh & ngudi bénh NKTNPT tai mdt bénh vién & Khdnh Hoa. Déi
twong va phurong phdp nghién ciru: Nghién ciru mé té cat ngang trén 175 hé so bénh dn cla ngudi bénh
NKTNPT va ¢6 st dung khdng sinh. Tinh hop ly cia khdng sinh dwoc ddnh gid theo hu'éng dan hién hanh.
Yéu té lién quan dén SDKSKHL dwoc phén tich bang hoi quy logistic. Két qud: Ni¥ chiém 62.3%,; tudi trung
binh 60.1 #+ 14.7. Pau héng lwng (39.5%) va tiéu bubt (28.7%) la cdc triéu chirng thuwdng gdp nhét. Beta -
lactam, Fluoroquinolon, Aminoglycosid ld cdc nhém khdng sinh duoc si dung nhiéu nhét (74.7%, 11.1%,
10%). Ty 1é st¥ dung khdng sinh hop ly chung la 46.3%. Cdc yéu té lién quan dén SDKSKHL gém nguy co
nhiém Gram ém da khdng thdp (OR = 0.33; KTC 95%: 0.13 - 0.79), CRP > 6.5 mg/L (OR = 3.29; KTC 95%:
1.15-9.40) va s6 1Gn d6i khdng sinh > 2 (OR = 10.38; KTC 95%: 3.38 - 34.72). Két luén: Viéc si¥ dung khdng
sinh & nguoi bénh NKTNPT chura téi wu, ddc biét & nhém bénh cé nguy co nhiém Gram ém da khdng cao,

CRP > 6.5 mg/L, s6 l6n déi khdng sinh > 2.

Tir khoa: nhiém khudn tiét niéu phure tap, khdng sinh, hop ly

1. DAT VAN DE

Nhiém khuan tiét niéu phirc tap (NKTNPT) I3
nhém bénh canh thudng gip & ngudi bénh ndi
trd, lién quan dén bat thuong giai phdu - chic
nang dudng tiét niéu, can thiép thd thuat, bénh
déng mac hodc cac yéu t6 lam ting nguy co that
bai diéu tri. So v&i nhiém khuan tiét niéu khéng
bién chirng, NKTNPT thudng cé biéu hién 1am
sang da dang hon, nguy co nhiém vi khudn Gram
am da khang cao hon va doi héi lwa chon khang
sinh kinh nghiém than trong hon [1 - 4].

Céc huwdng dan hién hanh cta Hoi Tiét niéu Than
hoc Viét Nam (VUNA), Hoi Tiét niéu chau Au (EAU)
va Hiép hoi vi sinh 1am sang va bénh truyén nhiém
chau Au ESCMID déu nhan manh vai trd phan tang
murc do bénh, danh gia nguy co da khang va hiéu
chinh khédng sinh theo két qua vi sinh cling nhu
dap &ng lam sang [2, 4, 5]. S& dung khang sinh
khong hop ly cé thé lam kéo dai thoi gian nam
vién, gia tdng chi phi diéu trj va thic day dé khang
khédng sinh. Nghién clru trong nuwdc cho thay tinh
hop Iy ctia khang sinh trong diéu tri nhiém khuan
ti€t niéu ndi trd con chua cao [6, 7] .

Tai mét bénh vién & Khanh Hoa, dir liéu vé dac
diém ngudi bénh va mirc dé hop ly trong sir dung
khdng sinh & NKTNPT con han ché. Vi vdy, nghién
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clru nay duoc thye hién nham khao sat déc diém
I&m sang, can lam sang, tinh hinh st dung khang
sinh va xac dinh mét s6 yéu td lién quan dén sir
dung khang sinh khéng hap ly & ngudi bénh NKT-
NPT diéu trj ndi tru.

2. pOI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. B8i twong nghién ctru

H® so bénh an cla ngudi bénh diéu tri ndi tra tai
mot bénh vién & Khanh Hoa duoc chan dodn NK-
TNPT trong thoi gian nghién ctru.

Tiéu chuan chon mau: Ho6 so bénh an cla ngudi
bénh > 18 tudi, dwgc chan dodan NKTNPT va cd chi
dinh s&* dung khang sinh.

Tiéu chuan loai trir: H6 so bénh &n cla ngudi bénh
chuyén vién, trén vién, tlr vong trong 48 gi&» dau
hodc khéng dugc chi dinh khang sinh.

2.2. Phwong phap nghién ctru

Thiét ké nghién ctru: Nghién ctru mo ta cat ngang,
héi ctru.

C& mau va chon mau: Chon mau toan bd tat ca ho
so' bénh 4n thoa tiéu chuin trong thai gian nghién
clru (n =175).

Thu thap sé liéu: Thu thap s6 liéu tir hé so bénh
an dién t& va ho so luu trir cha bénh vién.
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N&i dung nghién ciru: Dic diém chung, |1dm sang,
can 1am sang, vi sinh; dic diém s& dung khang
sinh; mirc @6 hop ly cta lwa chon khang sinh, liéu
dung, tan suat dung va tuong tac thudc; két qua
diéu tri.

Panh gia sir dung hop ly khang sinh: Theo the
ty wu tién gdbm Hudng dan diéu tri nhiém khuan
dudng tiét niéu cha Hoi Tiét niéu - Than hoc Viét
Nam (2020) [5], Hwéng dan EAU 2024 [4], Hwdng
dan ESCMID 2022 [2], Lexidrug, t& hudng dan sl
dung thuéc va website tuongtacthuoc.nhic.vn.
Phan tich cic yéu td lién quan: Cac yéu td lién

3. KET QUA
3.1. Pic diém cha mau nghién ciru
Bang 1. Dic diém chung clia mau nghién cru

quan dén sir dung khang sinh khéng hop ly dwoc
phan tich bang hdi quy logistic don bién, wdc tinh
OR va KTC 95%.

X ly s6 liéu: Bién dinh tinh dwoc trinh bay bing
tan s6, ty 1&; bién dinh lwong bang trung binh +
dd léch chuan; mirc y nghia théng ké p < 0.05; sl
dung phan mém Minitab 17.

2.3. bao dirc trong nghién ciru

Nghién clru da dugc chap thuan bdi Hoi déng dao
dlc trong nghién clru y sinh tai Trwdng Pai hoc Y
Duwoc Can Tho (S6 25.016.HV/PCT-HPDD ngay 30
thang 6 nam 2025).

Pic diém Gia tri Ty 18 (%)
Gigi
Nt 109 62.3
Nam 66 37.7
Tudi
Trung binh = SD 60.1 + 14.7
<60 85 48.6
> 60 90 51.4
BMI (kg/m?)
Trung binh = SD 22.7 + 3.1
<23 101 57.7
> 23 74 42.29
Yéu t6 gay phirc tap
1yéuté 113 64.6
Soi dudng tiét niéu 69 61.1
Dallthao duong 21 18.6
Khac
23 20.3
2 yéuts 55 31.4
S&i - c6 6ng thong tiét niéu 34 61.8
Dallthao dudng - Soi tiét niéu 7 12.7
Khac
14 255
3 yéu td 7 4.0
S&i - c6 6ng thong tiét niéu - Dai thao dudong 85.7
Sdi - c6 6ng thdng - hep tiét niéu
1 14.3

N chiém 62.3%; tudi trung binh 60.1 + 14.7; BMI trung binh 22.7 + 3.1 kg/m?; 64.6 % ngudi bénh c6

1 yéu té gay phrc tap.
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Bang 2. Dic diém |am sang & ngudi bénh NKTNPT

Dic diém Tan suat Ty 1€ (%)
Triéu chirng
Pau héng lung 124 395
Ti€u budt 90 28.7
Sét 19 6.1
Pau vlung trén xuong mu 19 6.1
N6n 17 5.4
Lanh run 11 3.5
Ti€éu mu 10 3.2
Bi tiu 7 2.2
Tiéu nhiéu [an 4 1.3
Tiéu mau 4 1.3
SIRS
> 2 46 26.3
<2 129 73.71
Murc do bénh
Nhe - trung binh 116 66.3

Ghi chu: Ty Ié cdc triéu chirng duwoc tinh trén 175 ngudi bénh; mét ngudi bénh cd thé cé nhiéu hon mét
triéu chirng.

Dau héng lung va tiéu bubt |3 hai triéu chirng thudng gdp nhat. Phan I16n ngudi bénh thudc nhédm nhe - trung
binh (66.3%), cé nguy co MDR thap - trung binh (77.7%) va cé can thiép phau thuat - thd thuat (74.3%).

Bang 3. Dac diém can |am sang

Djc diém | Tan sust Ty 18 (%)
eGFR (mL/phit/1.73 m?)
<60 87 49.7
2 60 88 50.3
CRP (mg/L)
<6.5 131 74.9
2 6.5 44 25.1
Bach cau niéu (/mL)
> 25 145 82.9
Am tinh 30 17.1
Nitrit
Am tinh 134 77
Duong tinh 41 23
Vi sinh
Duwong tinh 36 20.6
Escherichia coli 18 54.5
Klebsiella pneumoniae 11 333
Pseudomonas aeruginosa 1 3
Proteus spp. 2 6.1
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Pic diém Tan suat Ty 1& (%)
Enterococcus spp. 2 6.1
Staphylococcus aureus 1 3
Candida 1 3
Am tinh 139 79

CRP < 6.5 mg/L chiém 74.9%; bach ciu niéu > 25/mL chiém 82.9%; nitrit &m tinh chiém 77%. Trong
céc mau cay duong tinh, Escherichia coli va Klebsiella pneumoniae |3 hai tdc nhan dwoc ghi nhan

nhiéu nhat.

3.2. bac diém slr dung khang sinh & ngudi bénh NKTNPT

Bang 4. Tan suit cac khang sinh trong mau nghién ctru

Nhém khang sinh Hoat chat S lwgt chi dinh Ty 1& (%)
Beta - lactam 337 74.7
Amoxicilin 6 1.8
Amoxicilin + acid clavulanic 117 34.7
Ampicilin + sulbactam 10 3
Piperacilin 1 0.3
Piperacilin + tazobactam 18 53
Ceftriaxon 1.5
Cefotaxim 0.3
Ceftazidim 23 6.8
Cefoperazon 56 16.6
Cefoperazon + sulbactam 56 16.6
Cefixim 3 0.9
Cefpodoxim 2 0.6
Imipenem + cilastatin 31 9.2
Meropenem 8 2.4
Aminoglycosid 45 10
Amikacin 33 73.3
Netilmicin 12 26.7
Fluoroquinolon 50 111
Ciprofloxacin 45 90
Levofloxacin 2 4
Moxifloxacin 3 6
Peptid 8 1.8
Colistin 2 25
Vancomycin 6 75
Oxazolidinon 1 0.2
Linezolid 1 100
DAn xuat acid phosphonic 2 0.4
Fosfomycin 2 100
Lincosamid 2 0.4

ISSN: 2615 - 9686

Hong Bang International University Journal of Science




Tap chi Khoa hoc Trwérng Pai hoc Quéc té Hong Bang - S6 42 - 7/2026:133 - 140

137

Nhém khang sinh Hoat chat S6 Iwgt chi dinh Ty 1& (%)
Clindamycin 1 100
5 - nitro - imidazol 6 1.3
Metronidazol 6 100

Ghi chu: ty Ié & cdc hang thut dong duwoc tinh trong tirng nhém khdng sinh

Beta - lactam la nhém dugc sit dung nhiéu nhat (74.4%), tiép theo la fluoroquinolon (11.1%) va ami-
noglycosid (10%). Trong nhém beta - lactam, amoxicilin + acid clavulanic va cefoperazon + sulbactam/

cefoperazon 13 hai lwa chon dugc st dung nhiéu nhat.

Bang 5. Phac d6 diéu trj va mirc d6 hop ly cla sir dung khang sinh

Chi tiéu S6 lwot Ty & (%)
Phac do don tri (n = 266; 74.7%)
Beta - lactam 252 94.7
Fluoroquinolon 14 5.3
Phdéc d6 phdi hgp (n=90; 25.3% )
Beta - lactam + Aminoglycosid 45 50
Beta - lactam + Fluoroquinolon 29 32.2
Beta - lactam + dan xuat acid phosphonic 2 2.2
Beta - lactam + Lincosamid 1 11
Beta - lactam + Oxazolidinon 1 11
Beta - lactam + Peptid 5 5.6
Fluoroquinolon + 5 - nitro - imidazol 1 11
Beta - lactam + 5 - nitro - imidazol 1 11
Beta - lactam + Fluoroquinolon + 5 - nitro - imidazol 3 3.3
Beta - lactam + Fluoroquinolon + Peptid 2 2.2
Mcrc d6 hop ly cda sir dung khang sinh (n = 175)
Lua chon hop ly 105 60
Liéu dung hop ly 160 91.4
Tan suat hop ly 168 96
Khéng cé tuong tac nghiém trong 170 97.1
Hop ly chung 81 46.3
Cac chi s6 diéu tri
S6 lan thay d6i khang sinh (TB +SD) 1.03+0.79
>2lan 36 20.6
<2lan 139 79.4
S8 ngay diéu trj khang sinh (TB + SD) 13.5+5.0
S8 ngay diéu tri khang sinh khéng hop ly (TB = SD) 4.1+5.1
Két qua diéu tri: d& - khdi 166 95
K&t qua diéu tri: khéng thay d6i - ndng hon 9 5
S6 ngay nam vién trung binh (TB + SD) 9.5+5.1
> 7 ngay 120 68.6
<7 ngay 55 31.4

Ghi chu: ty Ié trong tirng nhém don tri/phdi hop duoc tinh trong tirng phdn nhém tuong tng.
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Don tri chi€m wu thé (74.7%), chd yéu la beta
- lactam. & cac phéac d6 phdi hop, beta - lac-
tam + aminoglycosid |3 phéi hop thudng gap
nhat (50%). Ty & s dung khéng sinh hop ly

chung dat 46.3%; két qua diéu tri d& - khoi
bénh chiém 95%. S& ngay nam vién trung binh
9.5 + 5.1; trong d6 nhém > 7 ngay chiém da
56 (68.6%)

3.3. Mot s6 yéu t6 lién quan dén sir dung khang sinh khéng hop ly
Bang 6. M6t s6 yéu t6 lién quan dén st dung khang sinh khong hop ly

Yéu t§ hqg';;':‘g(%) Hop Iy n (%) OR KTC 95% p
Yéu td gay phirc tap
> 2 41 (66.13) 21 (33.87) 1.57 (0.73-3.39) | 0.247
<2 53 (46.9) 60 (53.1) 1 Tham chiéu
SIRS
> 2 31 (67.39) 15 (32.61) 0.45 (0.09-2.21) | 0312
<2 63 (48.84) 66 (51.16) 1 Tham chiéu
Tinh trang bénh
N&ng/nhi&m khuan huyét 42 (71.19) 17 (28.81) 3.9 (0.89-17.24) | 0.059
Nhe - trung binh 52 (44.83) 64 (55.17) 1 Tham chiéu
Nguy co’ nhiém Gram am da khang
Thap - trung binh 66 (48.53) 70 (51.47) 0.33 (0.13-0.79) | 0.011
Cao 28 (71.79) 11 (28.21) 1 Tham chiéu
CRP (mg/L)
> 6.5 34(77.27) 10 (22.73) 329 | (1.15 - 9.40) | 0.023
<6.5 60 (45.80) 71 (54.20) 1 Tham chiéu
S6 lan déi khang sinh
> 2 32 (88.89) 4(11.11) 10.83 | (3.38-34.72)| <0.001
<2 62 (44.60) 77 (55.40) 1 Tham chiéu

St dung khdng sinh khéng hop ly cé lién quan cd y
nghia théng k&, nguy co nhiém Gram am da khang
cao, CRP = 6.5 mg/L va s6 lan d6i khang sinh > 2.

4. BAN LUAN

4.1. Pac diém mau nghién ctru

Trong nghién cru nay, nir gidi chiém 62.3% va
tudi trung binh 13 60.1 + 14.7. Co c3u nay phu
hop véi ddc diém dich té cia NKTNPT & nguoi
I&n tudi cé nhidu bénh nén va yéu td thuan loi
can thiép tiét niéu [1, 4]. Ty |& ngudi bénh cé
can thiép phau thuat - th thuat cao (74.3%)
goi y day 1a cac mau cé nguy co nhiém khuan
bénh vién va can duoc phan tang can than khi
st dung khang sinh theo kinh nghiém.

Cac biéu hién IAm sang nd&i bat 1a dau héng
lwng va ti€u bubt; trong khi dé 66.3% nguoi
bénh thuéc nhdém nhe - trung binh, 77.7%
ngudi bénh thuéc nhdm co co thdp - trung
binh nhiém vi khuan gram am da khang . K&t
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qua nay cho thay cdc mau nghién ctu khoéng
chi bao gdbm céc trwdng hop nhiém khuin tiét
niéu dwdi ma con co ty 18 dang ké cac trudng
hop nhiém khudn duong tiét niéu trén. Ty
& cdy am tinh cao cé thé lién quan dén thoi
diém 1ay mau, s&r dung khang sinh trudc nhap
vién hodc cdc han ché& trong quy trinh nudi
cay thuwdng quy.

4.2. Dic diém sir dung khang sinh & bénh nhan
NKTNPT
Beta - lactam la nhém khang sinh dwoc st dung
phé bién nhat, phu hop véi xu huwdng diéu tri
NKTNPT & bénh nhan ndi trd va twong thich véi
khuyén cdo wu tién beta - lactam trong nhiéu
tinh hudng 1dm sang, dac biét khi cdn han ché sir
dung fluoroquinolon do dé khang gia tang [2, 4,
5]. Trong nhém phdi hop, beta - lactam + amino-
glycosid chiém ty | cao nhat, phan dnh xu huéng
m& réng phé ban dau va tdng t6c do diét khuan
@ nhdm nguoi bénh ¢ céc triéu chirng dap ng
Hong Bang International University Journal of Science
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viém toan than. Nhdm phéi hop ba khang sinh véi
muc tiéu m& rong phd khang khuan cho thay day
la nhitng trvong hop nhiém khuan huyét tir nhiéu
tiéu diém nhu hd hap va tiét niéu dugc diéu tri &
khoa Hdi strc tich cuc.

Ty |é sir dung khang sinh hop ly chung chi dat
46.3% trong khi cac tiéu chi liéu dung, tan suat va
tuong tac thudc déu cd ty 1é dat cao hon. DBiéu nay
goiy van dé nam & cdc giai doan lwa chon khéng
sinh hon |a hiéu chinh liéu hodc khodng cach liéu.
Két qua nay thap hon nghién ctru cla cic tac gia
Truong Hitu Phurong nam 2025 va Vi Thi Thay An
nam 2022 c¢é ty 1é sir dung khang sinh hop ly 1an
luot 13 50.7%, 52.5% [6, 7], va ciing cho thay nhu
ciu tiép tuc tdng cudng hoat dong dugc 1am sang
- quan ly str dung khang sinh nhu céc nghién ciru
can thiép trong nwdc da khuyén nghj [7].

4.3. Mét sd yéu td lién quan dén sir dung khang
sinh khong hop ly

Ngudi bénh cé nguy co nhiém vi khuan Gram am
da khang cao hodc CRP tang c6 kha ndng roi vao
nhém st dung khang sinh khéng hop ly nhiéu hon.
Két qua nay phu hop véi thuc hanh 1dam sang, boi
day 1a cac tinh huéng ma bac si dé lya chon khéang
sinh phd chua t8i wu theo kinh nghiém, trong khi
bang chirng vi sinh hodc phan tang nguy co chua
day dd. Cac yéu té nguy co cla nhidm Gram am
da khang trong NKTNPT ciing da dugc Augustine
va cOng s md td & quan thé bénh nhan nhap vién
[3].

S6 [an d6i khang sinh > 2 cé madi lién quan manh
nhat v&i sit dung khang sinh khéng hop ly. Diéu
nay cé thé phan anh sy khéng phu hgp cta phac
d6 ban dau, dién tién l1am sang phic tap hodc
chién lvgc chuyén bac - xudng thang khang sinh
chua t6i wu. Spoorenberg va cdng sy ciling ghi
nhan tinh phl hop cla diéu trj khdng sinh & NKT-
NPT chiu anh huwéng chid yéu bdi dic diém ngudi
bénh hon |3 d3c diém khoa/phong diéu trj [8]. Do

dé, cdp nhat phac d6 kinh nghiém theo cac hudng
dan diéu tri k&t hop mo hinh vi sinh tai chd va
chuan hoéa quy trinh ra soat khang sinh trong 48 -
72 gir dau 13 rat can thiét.

Day |3 nghién cru md ta cat ngang va hoi ciru, thu
thap s6 liéu théng qua hd so bénh an luu trir. Do
do, mirc d6 day da va chat lugng cda dit liéu phu
thudc hoan toan vao qua trinh ghi chép cta nhan
vién y té. Nghién clru chi dugc tién hanh don
trung tdm tai mot bénh vién & tinh Khanh Hoa véi
c® mau khiém tén 1a 175 HSBA. Piéu nay khién cac
két qua mang tinh dac thu cla co sé'y t& dé va kho
mang tinh dai dién cho cac co s& diéu tri khac.

5. KET LUAN

Théng qua nghién ctru trén 175 hd so bénh an cla
ngudi bénh nhiém khuan tiét niéu phic tap tai
mot bénh vién & Khanh Hoa vdi thiét k& nghién
clru cat ngang va chon toan bd mau trong qua
trinh nghién ctru, ching t6i da c6 mot s két luan
sau: N gidi chiém 62.3% va tudi trung binh 1a 60.1
+14.7. Ty |é triéu chirng |dm sang dau hong lung
va tiéu budt chiém phan |&n 68.2%; trong khi dé
66.3% nguoi bénh thuéc nhdm nhe - trung binh,
77.7% ngudi bénh thudc nhdm co co thdp - trung
binh nhiém vi khuidn gram 4m da khéng.

Beta - lactam 13 nhém khang sinh dwoc st dung
ch( yéu & ngudi bénh NKTNPT diéu tri ndi tru tai
mot bénh vién & Khanh Hoa. Ty 1é sir dung khéng
sinh hop ly chung dat 46.3%; chua hgp ly tap
trung & lwa chon khang sinh.

St dung khang sinh khéng hop ly cé lién quan
véi ngudi bénh cé nguy co nhiém vi khuan Gram
am da khang cao, CRP = 6.5 mg/L va s6 |an doi
khang sinh > 2. K&t qua nghién cru cho thay can
tang cwdng phan tang nguy co, cap nhat phac do
st dung khéng sinh theo kinh nghiém theo céc
hudng dan diéu tri két hop mé hinh vi sinh tai chd
va ddy manh hoat dong duoc |am sang - quanly
st dung khang sinh tai bénh vién.
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Assessment of the appropriateness of antibiotic
therapy among patients with complicated urinary

tract infections
Tran Phuc Loc, Tran Ba Duy, Kim Huynh Mai, Nguyen Thang

ABSTRACT

Background: Complicated urinary tract infections (cUTIs) are common in inpatient settings. Inappropriate
antibiotic use (IAU) can prolong the length of hospital stay. Objectives: To investigate clinical and labo-
ratory characteristics, as well as antibiotic use patterns, in patients with complicated urinary tract infec-
tions at a hospital in Khanh Hoa province. Materials and methods: A cross - sectional descriptive study
was conducted on 175 medical records of cUTI patients treated with antibiotics. The appropriateness of
antibiotic use was evaluated according to current guidelines. Factors associated with IAU were analyzed
using logistic regression. Results: Females accounted for 62.3%, the mean age was 60.1 + 14.7. Flank pain
(39.5%) and dysuria (28.7%) were the most common symptoms. Beta - lactams, Fluoroquinolones, and
Aminoglycosides were the most frequently used antibiotic classes (74.7%, 11.1%, and 10%, respectively).
The overall rate of appropriate antibiotic use was 46.3%. Factors associated with IAU included a low risk
of multidrug - resistant (MDR) Gram - negative infection (OR = 0.33; 95% CI: 0.13 - 0.79), CRP > 6.5 mg/L
(OR = 3.29; 95% ClI: 1.15 - 9.40), and changing antibiotics > 2 times (OR = 10.38; 95% Cl: 3.38 - 34.72).
Conclusions: Antibiotic use in cUTI patients is suboptimal, especially in groups with a high risk of MDR
Gram - negative infections, CRP > 6.5 mg/L, and those with > 2 antibiotic changes.
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