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# # 6270057030 : MAJOR MEDICINE
KEYWORD: catheter locking solution, heparin, sodium bicarbonate, hemodialysis, catheter related
thrombosis, catheter related blood stream infection
Wannasit Wathanavasin : Comparison the permanent catheter loss rate between 7.5%  sodium
bicarbonate and heparin lock in chronic hemodialysis patients. Advisor: Assoc. Prof. Paweena

Susantitaphong, Ph.D.

Background: This study was conducted to compare the effectiveness in lowering rate of catheter loss
due to catheter related thrombosis (CRT) or catheter related blood stream infection (CRBSI) between sodium
bicarbonate, which has antithrombotic as well as antimicrobial properties, and heparin lock in chronic hemodialysis

(HD) patients.

Methods: The present prospective multicenter randomized controlled trial was conducted in 7 HD
centers in Bangkok, Thailand. We randomly assigned 118 patients undergoing long term twice- or thrice-a-week
HD with tunneled central venous catheter to receive a catheter locking solution of 7.5% sodium bicarbonate (n=57)
or heparin 2,500 U per milliliter (n=61) at the end of every HD session during the 6-week treatment period. The
primary outcome was a catheter loss rate due to CRT or CRBSI, while the secondary outcome was a composite

outcome of CRT, CRBSI, or exit site/tunnel infection (ESI/TI) rate.

Results: There were no catheter losses due to CRT or CRBSI in both groups. The sodium bicarbonate
group had a significantly higher rate of the secondary composite outcomes (13.8/1,000 VS 0.8/1,000 catheter days
in sodium bicarbonate and heparin group, respectively P= 0.004) and this was entirely caused by CRT with the
median time to thrombosis of 23.6 days. Every CRT event could be successfully rescued by using a single dose of
recombinant tissue plasminogen activator ( rt-PA) . The treatment costs of both groups were not different. The
sodium bicarbonate group tended to yield lower incidences of CRBSI and ESI/TI (0 VS 0.8/1,000 catheter days in

sodium bicarbonate and heparin group, respectively P=0.56).

Conclusion: In HD patients, heparin, a standard locking solution, is superior to sodium bicarbonate for
prevention of CRT. However, a novel locking solution protocol, comprising sodium bicarbonate every HD session
and rt-PA once every 3 weeks, as the rescue therapy for CRT event, might be utilized as an alternative catheter

locking solution, particularly when heparin use is contraindicated.

Field of Study: Medicine Student's Signature ........cccccoeveeiieeeinne

Academic Year: 2020 Advisor's Signature .......ccccoevveieeenene
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Ol is Type I error
B is Type II error, meaning I-B is power
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3.5.2 MITUNAaZNSIA (Observation and Measurement)
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Eligible 205 chronic HD patients with tunneled CVC

\4
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Excluded (n=87)

Not meeting inclusion/exclusion criteria 67

Refused to participate

20

118 patients randomized

v

Heparin group

n=~61

Discontinued early (n=1)

Death from heart failure 1

Completed the trial
n =60

v

Sodium bicarbonate group

n=57

A4

Discontinued early (n=5)

Patient’'s concern

3

Vascular access change to AVF 1

Shifting to another HD center

1

A4

Completed the trial
n=>52




27

a v X ok
MINN 1 Llﬁﬂﬂm@yjawuﬁ']umﬂﬂp\llhﬂ

% &
Characteristic Heparin (n=61) Sodium bicarbonate (n=57)

Age (years), mean (SD) 58.7 (14.0) 62.5(14.9)

Male, n (%) 26 (42.6%) 22 (38.6%)

Weight (kg), mean (SD) 59.2 (12.5) 56.2 (12.8)

Height (cm), median (IQR) 160 (12.5) 160 (11.0)

BMI (kg/m’), median (IQR) 22.75 (5.65) 21.40 (4.84)

DM, n (%) 26 (42.6%) 38 (66.7%)"

HT, n (%) 58 (95.1%) 52 (91.2%)

Previous smoking, n (%)

Yes 6 (9.8%) 12 (21.0%)
No 55 (90.2%) 45 (79.0%)
HD vintage (month), median (IQR) 32 (39) 28.5 (53)
Duration of tunneled CVC (month), median (IQR) 21 (20) 17 (19)

Site of CVC, n (%)

Right 55 (90.2%) 48 (84.2%)
Left 6 (9.8%) 9 (15.8%)
1V 61 (100%) 56 (98.2%)
FV 0 (0%) 1(1.8%)
Serum albumin (g/dL), mean (SD) 3.93 (0.38) 3.87 (0.35)
Serum calcium (mg/dL), median (IQR) 9.0 (1.2) 8.8 (0.8)
Serum phosphate (mg/dL), median (IQR) 5.0 (2.9) 4.4 (2.0)
Serum bicarbonate (mEg/L), mean (SD) 20.8 (2.9) 21.5(2.7)
Hemoglobin (g/dL), mean (SD) 9.4 (1.7) 9.5 (1.4)
PT, median (IQR) 12.9(1.2) 12.8 (1.3)
INR, median (IQR) 1.14(0.12) 1.13(0.13)
PTT, median (IQR) 40.2 (13.2) 38.3(9.3)

Frequency of HD, n (%)

Twice-a-week 19 (31.2%) 16 (28.1%)
Thrice-a-week 42 (68.9%) 41 (71.9%)
Antiplatelet use, n (%) 19 (31.6%) 24 (43.6%)
Dialysate calcium, n (%)

2 mEqg/L 4 (6.6%) 6 (10.9%)
2.5 mEg/L 39 (63.9%) 26 (47.3%)
3 mEg/lL 4 (6.6%) 2 (3.6%)

3.5 mEg/L 14 (22.95%) 21 (38.2%)

*p = 0.01 when compared with heparin
Abbreviations: BMI, body mass index; DM, diabetic mellitus; HT, hypertension; HD, hemodialysis; CVC, central venous catheter; IJV,

internal jugular vein; FV, femoral vein; PT, prothrombin time; INR, international normalized ratio; PTT, partial thromboplastin time
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Heparin lock Sodium bicarbonate lock Hazard ratio* P value
Outcomes n = 61 n =57 (95%Cl)
No. (%) Rate/1000 No. (%) Rate/1000
catheter-day catheter-day
Primary outcome
Catheter loss 0 0 0 0 - -
Secondary outcome
Composite of CRT, 2 (3.3%) 0.8 23 (40.4%) 13.8 15.10 0.004
CRBSI, ESI/TI (2.39-95.47)
CRT 0 0 23 (40.4%) 13.8 - < 0.001
CRBSI 1(1.6%) 0.4 0 0 - 0.56
ESI/TI 1(1.6%) 0.4 0 0 - 0.56

* Adjusted for 7 clusters for HD centers

Abbreviations: CRT, catheter related thrombosis; CRBSI, catheter related blood stream infection; ESI, exit site infection; TI,

tunnel infection

= Heparin (2,500 units/ml)
= -
=
c
> 0
w ~ 4
[0) o
Q
=
% 2 | 7.5% sodium bicarbonate
£ o
©
[&]
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>
] w
© N+
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§ Hazard ratio 15.1; 95% CI 2.39 to 95.47
o
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o T T T T T
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Follow-up (days)
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simnd 6 uaasszezna lumsinanadnssedludnuaizved Kaplan-Meier plot
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Subgroup

Diabetes mellitus
-Yes

- No

Smoking

- Previous smoking
- Non smoker
Antiplatelet drug use
-Yes

- No

Statin use

-Yes

-No

ESA dose/week

- <8000 U
->8000 IU

HD vintage

- < 3years

- 2 3years

CVC duration

- < 24 month

- 2 24 month
Serum phosphate
- < 5.0 mg/dL

- 25.0 mg/dL
Serum albumin
-<3.5¢g/dL

-2 3.5g/dL

HD frequency

- Twice a week

- Thrice a week

Heparin lock Sodium Hazard ratio
(n=61) bicarbonate lock (95%Cl)
(n =57)

no. of participants/ total no.

1/26 16/38 12.86 (2.05-80.75)
1/35 719 15.89 (2.78-90.63)
/6 6/12 -

2/55 17/45 12.40 (1.90 - 80.95)
1/41 10/26 9.12 (0.95 - 87.21)
1/20 13/31 21.02 (4.52 - 97.80)
1/35 11/30 15.75 (2.31-107.36)
1/25 11027 13.45 (2.31 - 78.15)
2/45 11/34 8.42 (1.42-49.7)
0/16 12/23 -

1/34 11/30 14,58 (3.15 -67.49)
1127 12/27 14.80 (1.53-142.81)
1/34 11/33 13.22 (3.33-52.43)
1127 12/24 17.63 (1.58-196.51)
1/34 14/38 14.65 (1.80-119.49)
1127 919 16.95 (3.98-72.24)
1/56 2/6 1.88 (0.54-6.54)
1/5 21/51 28.23 (4.11-193.71)
2/19 5/16 3.37 (2.01-5.63)
0/42 18/41 -

v o Jd

qAUNUD

P value

0.006
0.002

0.009

0.06
< 0.001

0.005

0.004

0.02

0.001
0.02

< 0.001
0.02

0.01

< 0.001

0.32
0.001

< 0.001

Abbreviation: ESA, erythropoiesis stimulating agents; HD, hemodialysis; CVC, central venous catheter
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P value for

interaction

0.43

0.26

0.95

0.49

0.09

0.09

0.14

0.57

0.79

0.95
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MnmsAnnsell insldmsdenmonenidon 3 wiia Iaun wlwisu Tsden (heparin
LEO® pharmaceutical product ; 5,000 §1AA01a005) Y119 5 HaaaATADYIA (31A1VIAAE 175
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110 multivariate analysis

Catheter related thrombosis

Hb (1g/dl increment)
Diabetes mellitus

Antiplatelet drug use

Statin use

ESA dose > 8,000 units/week
HD vintage 2 3 year

CVC duration 2 2 year

v Jd

= o A
M3199 4 uaastadenduiiusa

Univariated analysis

Hazard ratio (95% CI)  P-value
1.23 (1.02-1.48) 0.03
2.03(0.92-4.48) 0.08
1.07 (0.51-2.27) 0.86

0.75(0.48-1.17) 0.21

2.08 (1.03-4.19) 0.04
1.38 (0.92-2.07) 0.12
1.49 (0.75-2.93) 0.25

Model 1*

Hazard ratio (95% Cl)

1.37 (1.21-1.55)
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P-value

<0.001
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0.33

0.17
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Model 2**

Hazard ratio (95% Cl)

1.40 (1.22-1.60)
1.56 (0.78-3.12)
0.63 (0.32-1.23)
1.00 (0.45-2.24)
1.82 (1.10-3.00)
1.06 (0.48-2.35)

2.00 (0.73-5.45)

Abbreviation: Hb, hemoglobin; ESA, Erythropoietin stimulating agent; HD, hemoglobin; CVC, central venous catheter

* Adjusted by group, hemoglobin, diabetes mellitus, statin use, ESA dose > 8,000 units/week, HD vintage 2 3 years and

CVC duration 2 2 years

** Adjusted by model 1 and antiplatelet use
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Cost (Bath)

Locking solution
rT-PA managing
thrombotic complication
Antibiotics managing
infectious complications
Total

Total /treatment

Abbreviation: CVC, Central venous catheter; USD, United States Dollar; rTPA, recombinant tissue plasminogen activator
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Heparin group
(972 treatments)

85,050

8,452

93,502

96.20

Sodium bicarbonate group

(898 treatments)

11,135.20

78,706

89,841.20

100

P-value

0.001

0.21

0.17

0.98

0.02

0.88

0.18
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