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Extracorporeal blood purification for sepsis
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volume hemo-filtration (HVHF), hemoperfusion ez high cut-off membrane dialysis (HCO)

Abstract

Sepsis is among the leading causes of death worldwide. It can cause an imbalance between the
immune system and an infection, resulting in potentially fatal multi-organ dysfunctions. Cells that are
infected by bacteria stimulate the pro- and anti-inflammatory cytokines. Based on this pathophysiology,
there have been therapies developed to balance the immune system and reduce inflammatory
cytokines in the body in order to reduce mortality in patients with sepsis. In addition to the
primary treatment such as antibiotics, several methods of extracorporeal blood purification have
been studied to balance the immune system of patients with sepsis such as high volume

hemofiltration (HVHF), hemoperfusion and high cut-off membrane dialysis (HCO).

Key words: Extracorporeal blood purification, sepsis, cytokine
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Study Study Prescribed dose SurvivalV/mortality | Length of ICU Others
design population (n) stay outcome
Ratanarat et Cohort, 15 severe sepsis | HVHF 85 ml/kg/h for 28-day mortality of | - Significant
al. 2005° uncontrolled | patients 6-8 h followed by 47% compared to hemodynamic
prospective CVVH 35 ml/kg/h predicted mortality improvement
for 16-18 h of 68-72% (p = 0.001)
Piccinni et al. = Retrospective = 80 septic shock = HVHF (40 patients) at = 28-day survival of Significant Significant
2006° patients 45 ml/ke/h over 6 h 55% compared to improvement | hemodynamic
followed by 27.5% in the (p < 0.002) improvement
conventional CVVH conventional group (p < 0.05)
compared to 40 (p < 0.05)
historic patients
treated with
conventional therapy
Joannes- Prospective, | 140 septic shock | HVHF at 70 mU/kg/h 28-day mortality of | No difference | No difference
Boyau et randomized, | patients and AKI | vs SVHF at 35 ml/ 37.9% in HVHF vs
al.2013 open, ke/h for 96 h 40.8% in SVHF,
(IVOIRE)® multicenter (p =0.94)

M13199 1 N15ANwINSLY High Volume Hemofiltration dwisugthefnadalunsuaiion

HVHEF: High volume hemdfiltration, CVVH: continuous veno-venous hemofiltration,

SVHF: standard volume hemofiltration, AKI: acute kidney injury
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Study

design

polymyxin B-immobilized fiber column (PMX)

EUPHAS Multicenter,

(2009)” open-label,
prospective
RCT

HA 330 cartridge
Huang et RCT

al. 20138

ANG69 (oXiris®) hemofilter

Turaniet prospective
al,, 2013° observational
study
Bromanet RCTcross-
al.,2019%° over
double-blind

Study
population (n)

64 patients with
intra-abdominal
sepsis or septic

shock

46 Acute lung
injury/extra-
pulmonary

sepsis patients

40 Sepsis
Septic shock
Endotoxin
activity >0.6
EU/mL

16 Septic shock
AKI requiring
dialysis
Endotoxin >0.03
EU/mL

Prescribed

dose

2 sessions

(2h)

2 hfor3
days

CVVHDF-
oXiris®
Effluent
dose: >50
mL/kg/h

CRRT-
oXiris®
24 hvs
standard
CRRT

Survival/mortality

» PMX group had a

significant reduction in

28-day mortality (adjusted

HR 0.36; 95% Cl 0.16-
0.80; p = 0.01)

» PMX group had a
significant reduction in
hospital mortality rate
(adjusted HR 0.43; 95% Cl
0.21-0.90; p =0.026)

« ICU mortality 24% in
HA330 vs 57.14% in the
controls (p = 0.02)

« 28-day mortality 28% in
HA 330vs 66.7% in the
controls (p = 0.009)

a = 1% . 9 o v a & a
M1579% 2 N15AnwINTs1Y hemoperfusion dwsugthenawelunsvuaion

Length of ICU

stay

No significant

difference

155+ 4.0in
HA330 vs 19.4
+3.1in
controls

(p = 0.04)

Others outcome

Significant reduction
in Vasopressin dose
in the treatment

group

Significant reduction
in Vasopressin dose
in the HA group vs
increase in the
control group

(p = 0.032)

- decrease
vasopressin
requirements

- decrease IL-6
-decrease endotoxin
level

Decrease endotoxin

levels in the first 8 h

CVVHDF: continuous veno-venous hemodidfiltration, CRRT: continuous renal replacement therapy
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Study design Study Prescribed SurvivalV/mortality | Length of ICU Others outcome
population (n) dose stay
Chelazzi et | Retrospective, | 16 patients HCO 35 ICU mortality rates ICU LOS: 16 Improvement of
al. 2016 observational | with Gram- ml/kg/h vs were 37.5 and and 9 days hemodynamics in the
negative sepsis | CVVHDF 45 87.5% for HCO and | (HCO- and HCO group (p < 0.03)
ml/kg/h CVVHDF groups, CVVHDF-
respectively group;
(p =0.03) p = 0.03)
Kade et al. | Retrospective, = 28 patients HCO-CVVHDF - - Significant reduction
20162 single center with septic in IL.-10 and IL-12
shock levels
Villa et al. Observational | 38 patients HCO-CWWHD for | - - Significant reduction
20174 prospective with septic 72 h in circulating levels of
multicenter shock and AKI TNF-alpha and IL-6
study

M990 3 N15@NYINSLY high cut-off membrane dialyzer dwisuitheindelunseuaiion
HCO: high cut-off membrane dialysis, CVWHDF: continuous veno-venous hemodiafiltration,

CVVHD: continuous veno-venous hemodialysis, LOS: length of stay
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(Nephrogenic Diabetes Insipidus)
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unAnga (Abstract)

AMBUNAAN N ANANUEAUNAVILA 1HA1NNNST el aunsavinlidaangudu vinli
Yaamuidonaarivsinasnninund Jeradunainnnanuiavemislagiu collecting duct lunmsneuaues

sogailuy AVP viserNuRaUNAuas AQP-2 water channel vililiianansagaunduls uaganuiiaunfiveenis

o Y a . .. = Y Y < o & soj [y a a & 5 1o a
lusians medullary interstitium fAnudadudadndulunsgauingu awveiaanangidudasiie

visoidlunends lngawmanlvgiisannsldendisen wamenmdadeamzudediinanmiuiaund
vadln ordemsinUsy IR amaseme Susumsenuden Jaameuasnisvaaeunssiiai sausunsls
dDAVP #38 vasopressin ka9 MINBUALBINIENG NI WINWMITAWAL N13SnwvTemanamnlu
nsdlifu acquired NDI daunsaiftlienasnuwdumnld fAnsaninwinueins Iun nmsquansdifinng

hypernatremic dehydration, A5 Eﬂﬂa:m thiazide, ﬂﬁQLLaﬁmmmﬁ, sl Eﬂﬂfcj:m prostaglandin synthesis

inhibitor @umssnw ity Wi M3l gene therapy wazelml o sissenisAnwiuusoly

Nephrogenic diabetic insipidus (NDI) is a form of diabetes insipidus primarily due to
abnormality of the kidney. Pathophysiology of NDI is an inability to concentrate urine due to impaired renal
tubule response to arginine vasopressin (AVP), which leads to polyuria with dilute urine. NDI can be
inherited or acquired, most commonly as a result of lithium therapy. Diagnosis of NDI is based on history
taking, physical examination, blood and urine tests including water deprivation test. Treatment of NDI
consists of adequate free water intake; providing low-salt and low-protein diet; thiazide diuretics;
prostaglandin synthesis inhibitor; and especially correcting the cause or stopping any likely nephrotoxic
drugs. Gene therapy for inherited NDI is promising, however, more research is needed.

Keywords: nephrogenic diabetes insipidus, urinary concentration ability, water deprivation test
Correspondence to 11 5.5.0.unaa¥an wamniivd quilsale ngunuenysnssu lsmerasisa diinnu
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uni (introduction)
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=) B

Aansesdnusnifnluasauasififiused® NDI vilid
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of urine concentration)
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whdvialduauagy (loop of Henle) Faduusn
drglunsiianaln counter-current concentration
Flitaamzdutu nalndinamsuduiiielaudna
thin descending limb (TDL) 81¢8 AQP-1 W1
panlUdaus i medullary interstiium wagusiIa
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cotransporter #5 8 SLC12A3 (58 NCCO) vlw
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%50 V2 receptor (V2R) U3tiau basolateral membrane
Y04 principal cell NMINTEAURINATIVIAANT
W191U09 V2RLAANISES 19 cyclic adenosine
monophosphatase (CAMP) LLazﬂswfumsvﬁmu
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principal cell U3tiad collecting duct uaziiaN15A A
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11591197189 AQP-3 Uay AQP-4 N15NTEAUNIT
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Abbreviations: AQP, aquaporin; CCD, cortical collecting duct; CIC-
K1, chloride channel; DCD, distal convoluted tubule; IMCD, inner
medullary collecting duct; NCC/TSC, sodium chloride cotransporter;
NKCC2/BSC1, sodium potassium 2-chloride cotransporter; OMCD,
outer medullary collecting duct; PT, proximal convoluted tubule;
ROMK, renal outer medullary potassium channel; TDL, thin

descending limb segment; UT, urea transporter

endocytosis uaﬂmﬂﬂalﬂmiamﬂé’uﬂéwﬁ principal
cell luvialn collecting duct>” wa7 urea transporters
luusnadana ndadunumlunisyilvdaae
T anserany S YA ST USENT I aA I
wiulsednadase lunmzauna gi5oaziad euditii
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recta 944 wog 1TIALS 1A Tarag S elu
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#3 IN815 31819897172 NDI (pathophysiology of

nephrogenic diabetes insipidus)
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GRS ara N

Inherited NDI

Acquired NDI

Primary inherited NDI (congenital NDI)
- AVPR2 mutations

- AQP2 mutations

mineralocorticoid excess

Secondary inherited NDI - Hypokalemia
- Congenital diseases with abnormal tubular function with NDI as - Postobstructive diuresis
secondary complication such as Bartter syndrome, apparent - Low protein diet

- Lithium therapy
- Hypercalcemia

- Hypercalciuria

- Protein malnutrition

Abbreviations: AQP2, aquaporin-2 gene; AVPR2, type-2 arginine vasopressin receptor gene; NDI, nephrogenic diabetes

insipidus

2MNITUAZDINITHEAINNAALUN (symptoms and
signs of nephrogenic diabetes insipidus)
pﬁﬂaaﬁﬁm'sz NDI d@2ulueyazansaet gy
JaanzideansuTuiaunn Jaazaiulug dn
1NN 3-4 Aasieiu vNTeeataanizuinds 12
mssiotu fermsfinives ﬂiﬁié’ﬂ’;ammﬁmﬁmﬁﬂ
¥ eainliifad ywindous i sansinlus 1ane

Anund nsciUaefilu inherited NDI lil@sunis

THE THAI POLICE MEDICAL JOURNAL  October 2020 | Vol.1 | No.1

Aadeuasnuneg\uvmnzaus utiAnagyinling
WiAulaRnUnf AaamensBeuiin lefh dw
Han1iesUuRniseranuindnnelunesluden
aafiaund lusaied Yaanuieans e q fnsdl
Haandutu fooaluaadlutlaaygs nedd
FU28 NDI inarandutasuasliannsodald
WeaneazneliinnzlRguaoeeTulse dng

5 ) a o S Sa v vr3
VINUN ﬂ'}’]ﬂ«lﬂiﬂﬂﬂ@]ﬁﬂ LL@%@’]R)EHLLN%UL&WUM@ ’

®



THE THAI POLICE MEDICAL JOURNAL

HUININ15IU AR Y (diagnosis of nephrogenic

diabetes insipidus)
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Abbreviations: CDI, central diabetes insipidus; NDI, nephrogenic diabetes

insipidus

THE THAI POLICE MEDICAL JOURNAL



THE THAI POLICE MEDICAL JOURNAL

A3 2 NsiUana water deprivation test™

HUINNNN3INET (management of nephrogenic
diabetes insipidus)
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