Heparin — Standard concentration 2026
Newborn use only

Alert High risk medication.
Also known as unfractionated heparin (UFH). Not equivalent to low molecular weight heparin (LMWH).
Use in consultation with haematologist for treatment of thrombosis.
Many concentrations of heparin are available. Accidental overdose can occur when multiple
concentrations are kept in the unit.
In neonatal settings, recommend storing the following preparations only: heparinised saline 50 units/5 mL
and heparin sodium injection ampoule 1000 units/1 mL.
DBL Heparin sodium injection in vials is not recommended in neonates as it contains benzyl alcohol.
However, DBL Heparin sodium injection in ampoules does not contain benzyl alcohol.

Indication Primary or secondary antithrombotic prophylaxis.
Maintenance of arterial and central venous catheter patency.

Action Heparin binds to antithrombin Ill (ATIII), potentiating ATIII’s activity by at least 1000-fold. ATIlI
predominantly inactivates factor Xa and thrombin (other proteases/clotting factors to lesser degree),
which in turn inhibits conversion of fibrinogen to fibrin. Heparin also possesses anti-complementary
activity, inhibiting both the classic and alternative pathways.

Drug type Anticoagulant

Trade name Heparin Sodium Injection (Pfizer)

DBL Heparin Sodium Injection BP
Heparinised Saline Injection (Pfizer)

Presentation

Antithrombotic prophylaxis
Pfizer Heparin Sodium Injection Ampoule: 5000 units/5 mL
DBL Heparin Sodium Injection BP Ampoule: 1000 units/1 mL
DBL Heparin Sodium BP Vials — Not to be used in neonates as it contains benzyl alcohol.

Maintenance of catheter patency
Heparinised Saline Injection Ampoule: 50 units/5 mL (10 units/mL)
Also available as premixed‘infusions (Heparin (1 unit/mL) in sodium chloride 0.9% in 50 mL
syringe).

Dose

Antithrombotic prophylaxis!23
Loading dose: 75(50-100) units/kg over-30 minutes.
Initial maintenance dose: 30 (20-40)-units/kg/hour as continuous IV infusion.

Adjustment of Heparin dose

Anti-Xa is preferred to assess the effect of heparin and guide dosing (Table 1). If anti-Xa levels are
not available, APTT (Activated partial thromboplastin time) can be used to guide heparin dosing
(Table 2).

Table 1. Heparin dosing based on anti-Xa levels (therapeutic range 0.3-0.7 unit/mL) (modified
from O’Meara et al)?

Anti-Xa level (unit/mL) Dose adjustment
<0.2 Increase infusion by 5 units/kg/hour
0.2-0.29 Increase infusion by 5 units/kg/hour
0.3-0.7 No change
0.71-1.0 Decrease infusion by 2 unit/kg/hour
>1.0 Seek advice from haematologist

Measure anti-Xa levels 6 hours after commencing heparin and then 6 hourly until two consequent
values are within therapeutic range. After every heparin adjustment or a blood product
administration, the anti-Xa level should be checked again in 6 hours and discuss with haematologist
on frequency of further monitoring.

PT/INR, PTT, fibrinogen, platelet count, and ATIII levels are measured daily or as advised by the
haematologist.
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Table 2. Heparin dosing based on APTT levels (therapeutic range 60-85 seconds).*

APTT Bolus Hold (min) | Rate change (%) Time until repeat APTT
(seconds) (units/kg)
<50 50 0 +10 6 h
50-59 0 0 +10 6 h
60-85 0 0 No change Next day or as per haematologist
advice
86-95 0 0 -10 6 h
96-120 0 30 -10 6 h
>120 0 60 -10 6.h
Obtain blood for APTT 6 hours after administration of loading dose and 6 hoursafter every change.
When APTT values are therapeutic, blood count and APTT daily or as per the advice of
haematologist.

Venous catheter patency maintenance.12,5-7.17-20
0.5 unit/mL of heparinised saline to run at 0.5 —1 mL/hour. Refer to evidence section.

Arterial catheter patency maintenance.12,>-7,17-20
1 unit/mL of heparinised saline to run at 0.5 — 1 mL/hour. Refer to evidence section.

Heparin Lock for Central Venous Access Device (CVAD)
Heparinised saline 10 units/mL with 0.5 to 1 mL instilled perJumen as per the priming volume.

Dose adjustment Therapeutic hypothermia — No information.

ECMO — Refer to local ECMO protocols for anticoagulation.

Renal impairment — Dose adjustment may be required in severe renal impairment. Discuss with
haematologist.

Hepatic impairment — No dose adjustment. is required.?

Route IV, intra-arterial

Preparation Antithrombotic prophylaxis - 1V infusion:
Use heparin 1000 units/mL for preparation

20mL Syringe

Draw up heparin and add compatible fluid* as per table below to make a final volume of 20 mL.

Heparin concentration 100 units/mL
Volume of heparin (1000 unit/mL) 2 mL (=2000 units)
Volume of compatible fluid* 18 mL

Total volume 20 mL

* Compatible fluid: Sodium chloride 0.9%

50mL Syringe

Draw up heparin and add compatible fluid* as per table below to make a final volume of 50 mL.

Heparin concentration 100 units/mL
Volume of heparin (1000 unit/mL) 5 mL (=5000 units)
Volume of compatible fluid* 45 mL

Total volume 50 mL

* Compatible fluid: Sodium chloride 0.9%

Catheter patency — Arterial/venous infusion

Use heparinised saline 50 units/5 mL for preparation

Venous catheter patency

Add 25 units (2.5 mL) of heparinised saline to 47.5 mL of sodium chloride 0.9% or 0.45% to make a final
volume of 50 mL with a concentration of 0.5 unit/mL.

Arterial catheter patency

Add 50 units (5 mL) of heparinised saline to 45 mL of sodium chloride 0.9% or 0.45% to make a final
volume of 50 mL with a concentration of 1 unit/mL.

Commercial premade syringe — 50 mL syringe containing heparin (1 unit/mL) in sodium chloride 0.9%.
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Administration

Systemic antithrombotic therapy
Loading dose: Administer over 30 minutes.
Maintenance: Continuous IV infusion.

Heparin concentration 100 units/mL
75 units/kg load over 30 minutes is equal to 0.75 mL/kg over 30 minutes
30 units/kg/hour is equal to 0.3 mL/kg/hour

Vascular catheter patency
Continuous IV infusion.

Monitoring

Antithrombotic prophylaxis

Six hours after initiating therapy, measure anti-Xa (or APTT if anti-Xa is not available), then adjust dose to
achieve anti-Xa level of 0.3 to 0.7 unit/mL (equivalent to APTT of 60 to 85 seconds) — Refer to tables 1 and
2 in the dosing section.

Platelet count before the commencement and then weekly.

Assess for signs of bleeding and thrombosis.

Vascular catheter patency

Standard observations for intravascular catheters.

Contraindications

Known hypersensitivity to heparin, uncontrolled bleeding.

Intraventricular haemorrhage, gastrointestinal haemorrhage, thrombocytopenia < 50 x 10°/L, severe
hypertension.

Eye, brain, or spinal cord surgery — Surgeons to give clearance regarding when to start heparin.’

Precautions

Bleeding disorders — Discuss with haematologist.
Store heparinised saline ampoules separately from other heparin products and sodium chloride 0.9%
ampoules to reduce the risk of selection errors.

Drug interactions

Paracetamol, non-steroid anti-inflammatory drugs, alprostadil, thrombolytic agents, and vitamin A may
increase the risk of bleeding.

Adverse reactions

Haemorrhage and haematoma formation.

Heparin-induced thrombocytopenia (HIT).

Osteoporosis.

Cholestatic liver reaction and elevation of transaminases.
Hyperaldosteronism can occur after prolonged administration.®

Treatment of Heparin-Induced bleeding: (1) cease heparin and (2) if immediate reversal is required,
administer, protamine sulfate. The required dose of protamine sulfate is based on the amount of UFH
received in.the previous 2 hours as follows:?!

Time Since Last Heparin Dose Protamine dose per 100 units of heparin received
in the last 2 hours
<30 min 1mg
30-60 min 0.5-0.75 mg
60-120 min 0.375-0.5 mg
>120 min 0.25-0.375 mg

Maximum dose of 50 mg. Infusion rate of a 10 mg/mL solution should not exceed 5 mg/min.
Hypersensitivity reactions to protamine sulfate may occur in patients with known hypersensitivity
reactions to fish or those previously exposed to protamine therapy or protamine -containing insulin. For
more information, refer to Protamine formulary.

Overdose

Protamine sulfate is the reversal agent to correct the anticoagulant effect of heparin.

AUSTRALIA: Contact the Poisons Information Centre on 13 11 26 for information on the management of
overdose.

NEW ZEALAND: Contact the National Poisons Centre on 0800 764 766 for information on the management
of overdose.

Compatibility

Fluids: Sodium chloride 0.9%#2

PN at Y-site: Amino acid-glucose solution

Y-site: Aciclovir, ampicillin, atropine, aztreonam, caffeine citrate, cefazolin, cefTAZIDIME, cefTRIAXONE
sodium, cefotaxime, clindamycin, clonidine hydrochloride, dexAMETHASOne, dexMEDETOMIDine, digoxin,
dopamine, ephedrine sulfate, ertapenem sodium, fentanyl, fluconazole, folic acid (sodium salt),
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Ganciclovir sodium, hydrocortisone sodium succinate, HYDROmorphone hydrochloride, levetiracetam,
lidocaine hydrochloride, linCOMYCIN hydrochloride, linEZOLID, magnesium sulfate, meropenem,
metronidazole, micafungin sodium, morphine sulfate, naloxone hydrochloride, nitroprusside sodium,
noradrenaline, octreotide acetate, pancuronium bromide, paracetamol, penicillin G potassium, penicillin G
sodium, phenobarbital sodium, piperacillin/tazobactam, potassium chloride, propofol, rocuronium
bromide, sodium bicarbonate, suxamethonium, vecuronium, and zidovudine.

Incompatibility

Fluids: Glucose 5%, glucose 10% - Conflicting published reports on the stability of heparin activity in
dextrose-containing infusion solutions exist. However, most research indicates that heparin sodium may
be given in dextrose-containing solutions up to a concentration of 40 units/mL.2

PN at Y-site: Lipid emulsion

Y-site: Amiodarone hydrochloride, benzylpenicillin, ciprofloxacin, cisatracurium, DIAzepam, diazoxide,
ketamine, levetiracetam, phenytoin sodium, and tobramycin.

Variable at Y-site: Amikacin sulfate, amphotericin B deoxycholate, ampicillin sodium, calcium chloride,
calcium gluconate, cisatracurium besylate, dobutamine hydrochloride, furesemide, gentamicin sulfate,
insulin regular, labetalol hydrochloride, methylprednisolone sodium succinate, midazolam hydrochloride,
morphine hydrochloride, pantoprazole sodium, sildenafil citrate, sulfamethoxazole-trimethoprim,
tobramycin sulfate, and vancomycin hydrochloride.

Stability

Storage Ampoule and vial: Store below 25°C.
Bag: Store below 30°C.

Excipients Pfizer ampoule: Water for injection.

DBL ampoule: Hydrochloric acid, sodium hydroxide
DBL vial: Benzyl alcohol. Do not give products that contain benzyl alcohol to neonates.
Heparinised saline: Hydrochloric acid, sodium chloride, sodium hydroxide.

Special comments

Evidence

Efficacy

Systemic antithrombotic therapy/prophylaxis

Arterial thrombosis: Spontaneous arterial thrombosis is rare in neonates and the evidence around its
management using heparin is limited tocase reports only. De Godoy et al reported complete
disappearance of an aortic'thrombus and clinicalimprovement in a neonate following 15 days
anticoagulation with heparin.1% Similarly, anticoagulation with heparin following initial thrombolysis of a
major aortic thrombus is found to.be helpful in improving clinical outcomes of neonates.!!

Venous thrombosis: In a cohort of 53 neonates who received heparin, Moharir et al found significant
reduction.in propagation of cerebral sino-venous thrombosis (2 vs 30%; P < 0.001). However, no difference
was noted in thrombus recanalisation, mortality and long-term disability.12 Non-life threatening bleeding
was_seen in 5-6% of neonates.

In.two retrospective reviews involving 100 neonates who received heparin therapy for renal vein
thrombosis with or without inferior vena cava involvement, there was no difference in irreversible renal
damage and renal atrophy at long term follow up.'3 14 In a cohort of 128 neonates with portal vein
thrombosis the incidence of lobar atrophy of liver and risk of portal hypertension was not altered by the
use of anticoagulants.'®

No clinical outcome studies have determined the therapeutic range for heparin in neonates and the APTT
therapeutic range and monitoring is extrapolated from adults. One prospective cohort study used a
weight-based nomogram to address dosing of heparin in paediatric patients required to achieve adult
therapeutic APTT values. Bolus doses of 75 to 100 units/kg resulted in therapeutic APTT values in 90% of
children at 4-6 hours after bolus.1®

Maintenance of patency of central vascular catheters?-5-7

Low dose heparin administered as a continuous infusion or regular flushes significantly increases the
duration of peripheral catheter patency and reduces the episodes of infusion failure.>® A systematic
review involving 267 neonates reported significant reduction in occlusion of peripherally placed
percutaneous central venous catheters and higher rates of completion of therapy if heparin is infused at a
dose of 0.5 unit/kg/h.” Administration of heparin in low doses does not significantly alter the risk of sepsis
or intraventricular haemorrhage.l>7 However, Lesko et. al. reported a 4-fold, but statistically not
significant, increase in IVH in low-birthweight infants in a case control study (OR, 3.9; 95% Cl, 1.4-11.0).°
Maintenance of patency of peripheral arterial catheters
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Heparin is shown to significantly reduce clot formation and maintain patency of peripheral arterial
catheter for a longer period.l” Compared with 1 unit/mL, heparin concentration of 5 units/mL is more
effective in keeping arterial catheters patent for longer duration.'® Studies found heparinised normal
saline superior to heparinised glucose solution, and continuous infusion of heparin in normal saline better
compared to intermittent flushing to improve arterial catheter patency.12:2°

ANMF consensus on the strength and infusion rate of heparinised IV fluid for catheter patency is a
simplified pragmatic recommendation from the evidence.

Heparin Lock for Central Venous Access Device (CVAD)

The ‘lock’ is the intraluminal injection of a limited volume of fluid, after the catheterflush, in the intervals
of time when the catheter is not in use, with the purpose of preventing lumen occlusion and/or bacterial
colonization. The most appropriate lock solution for central venous access devices is still to be defined.
The data available from the literature are still not conclusive and no recommendation is offered by

most guidelines.?* The recommended regimen suggested by the ANMF group is reflective of the'current
practice in neonatal units.

Safety

Major bleeding has been reported in children treated for deep vein thrombosis/pulmoenary embolism.
There are case reports of osteoporosis. Given the adverse effects, and the availability of alternative
anticoagulants, long term use of heparin can be avoided.Heparin-induced thrombocytopenia (HIT) has
been reported in neonates. Following exposure to heparin for at least 5 days, Schmugge et al reported
antibodies against HPF4 in 2.3% children who developed thrombocytopenia and thrombosis.?2 In a
systematic review, Avila et. al. reported seroconversion foranti-PF4/H antibodies in 0-1.7% neonates but
no neonate fulfilled the combined clinical and laboratory criteria used for the diagnosis of HIT.23
Pharmacokinetics

Studies of heparin in newborns are limited but show that the clearance is faster than for older children
because of a larger volume of distribution. It is metabolised by liver and excreted renally within 6 hours
but may be delayed. Half-life is dose-dependent but averages 1 to 3 hours. Efficacy in neonates may be
low due to low antithrombin plasma concentrations.!

Practice points

General

There are no data from randomised controlled.trials to recommend or refute the use of heparin for
treatment of neonatal thrombosis.?

Dose

Antithrombotic prophylaxis

Loading doses and maintenance doses have been adapted from the American College of Chest Physicians
Evidence<Based Clinical Practice Guidelines 2012, which were based on paediatric data from a prospective
cohort'study.?L (LOE IV GOR D)

Loading dose is safer to be infused over 30 minutes in neonates. (ANMF haematology expert group
opinion)

Initial maintenance dose is easier to be administered at 30 units/kg/h, rather than 28 units/kg/h. (ANMF
haematology expert group opinion)

Central vascular catheters

Heparin infusions at 0.5 units/kg per hour are recommended to maintain CVAD patency.>’ (LOE I, GOR B)
Peripheral arterial catheters

Heparin infusions at 0.5 units/mL at 1 mL/hour are recommended.! (LOE I, GOR B)

ANMTF consensus on the strength and infusion rate of heparinised IV fluid for catheter patency is a
simplified pragmatic recommendation from the evidence.

Heparin Lock for Central Venous Access Device (CVAD)

The recommended regimen suggested by the ANMF group is reflective of the current practice in neonatal
units.

Dose adjustment

Anti-Xa therapeutic range: While O’Meara study suggests 0.4 — 0.8 unit/mL, range of 0.3 — 0.7 unit/mL is
adequate for most indications, and most commonly used. Table 1 is a modified regimen of O’Meara
study,?® which was performed in ECMO patients where very tight anticoagulation is required, managed by
staff very experience in managing anticoagulation for ECMO circuits; hence, the repeat boluses were
recommended by O’Meara et. al. when anti-Xa was below the target range. Repeat boluses are not
required in the majority of non-ECMO patients. Regarding dose adjustment for anti-Xa > 1, advice from the
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haematologist should be sought as the anti-Xa can be very high and simply reducing the infusion rate may
not be appropriate.3 (ANMF haematology expert group opinion)

The frequency of testing at 2 hourly intervals is the practice in ECMO circuits but not indicated for routine
anti-coagulation for non-ECMO patients. Testing too early & too frequently, lends to inappropriate dose
adjustments. Testing 6 hours after starting infusion and dose changes is adequate as a general guide, and
to check with the haematologist on further monitoring. (ANMF haematology expert group opinion)

Dose adjustments using APTT monitoring have been adapted from the American College of Chest
Physicians Evidence-Based Clinical Practice Guidelines 2012, which were based on paediatric data from a
prospective cohort study.?! (LOE IV GOR D)

For consistency, using APTT monitoring, testing 6 hours after starting infusion and dose/changes is
suggested as a general guide, and to check with the haematologist. (ANMF haematology expert group
opinion)

References

1. Monagle P, Chan A, Goldenberg N et al: Antithrombotic Therapy in Neonates and Children:
Antithrombotic Therapy and Prevention of Thrombosis, 9th Ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines. Chest Feb, 2012; 141(2 suppl): e737S-e801S.

2. Romantsik O, Bruschettini M, Zappettini S, et al. Heparin for the treatment of thrombosis in neonates.
Cochrane Database Syst Rev. 2016 Nov 7; 11:CD012185.

3. 0O'MearaLC, Alten JA, Goldberg KG, Timpa JG, Phillips J, Laney D, Borasino.S. Anti-xa directed protocol
for anticoagulation management in children supported'with extracorporeal membrane oxygenation.
ASAIO J. 2015 May-Jun;61(3):339-44

4. Bhatt MD, Paes BA, Chan AK. How to use unfractionated heparin to treat neonatal thrombosis in
clinical practice. Blood Coagul Fibrinolysis. 2016 Sep;27(6):605

5. Upadhyay A, Verma K, Lal P, et al. Heparin for prolonging peripheral intravenous catheter use in
neonates: a randomized controlled trial. J Perinatol. 2015 Apr; 35(4):274-7.

6. Kumar M, Vandermeer B, Bassler D, Mansoor N. Low-dose heparin use and the patency of peripheral
IV catheters in children: a systematic review. Pediatrics. 2013 Mar;131(3):e864-72

7. Shah P, Shah V. Continuous heparin.infusion to prevent thrombosis and catheter occlusion in
neonates with peripherally placed percutaneous central venous catheters. Cochrane Database Syst
Rev. 2008 Apr 16 ;( 2):CD002772.

8. MerativeTM Micromedex® Complete IV Compatibility (electronic version). Merative, Ann Arbor,
Michigan, USA. Available at: https://www.micromedexsolutions.com/ (cited: Nov/27/2025).

9. Lesko SM, Mitchell AA, Epstein-M, et al. Heparin use as a risk factor for intraventricular hemorrhage in
low-birth-weight infants. N Engl J Med. 1986; 314 (18): 1156 -60.

10. De Godoy J, De Marchi C, Silva M. Thrombosis of the Abdominal Aorta in a Newborn: Case Report and
Review of Literature. J Pediatr Surg. 2003 Apr; 38(4):E11.

11. Nouri-Merchaoui S, Mahdhaoui N, Trabelsi S, et al. Spontaneous neonatal arterial thrombosis: a
report of 4 neonates. Arch Pediatr. 2012 Apr; 19(4):413-8.

12. Moharir M, Shroff M, Stephens D, et al. Anticoagulants in pediatric cerebral sinovenous thrombosis: a
safety and outcome study. Ann Neurol. 2010 May; 67(5):590-9.

13. Lau K; Stoffman J, Williams S, et al. Neonatal renal vein thrombosis: review of the English-language
literature between 1992 and 2006. Pediatrics. 2007; 120(5):e1278-84.

14. Kosch A, Kuwertz-Broking E, Heller C, Kurnik K, Schobess R, et al. Renal venous thrombosis in
neonates: prothrombotic risk factors and Long-term follow up. Blood 2004; 104:1356-60.

15. Morag |, Epelman M, Daneman A, et al. Portal vein thrombosis in the neonate: risk factors, course,
and outcome. J Pediatr. 2006 Jun; 148(6):735-9.

16. Andrew M, Marzinotto V, Massicotte P, et al. Heparin therapy in pediatric patients: a prospective
cohort study. Pediatr Res. 1994; 35 (1): 78 - 83.

17. Kulkarni M, Elsner C, Ouellet D, Zeldin R. Heparinised saline versus normal saline in maintaining
patency of the radial artery catheter. Can J Surg. 1994 Feb; 37(1):37-42.

18. Butt W, Shan F, McDonnell G, Hudson I. Effect of heparin concentration and infusion rate on the
patency of arterial catheters. Crit Care Med. 1987; 15 (3): 230 - 232.

ANMF consensus group Heparin — Standard Concentration Page 6 of 8



https://www.ncbi.nlm.nih.gov/pubmed/?term=Lau%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=17974721
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoffman%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17974721
https://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17974721

Heparin — Standard concentration 2026
Newborn use only

19. Rais-Bahrami K, Karna P, Dolanski EA. Effect of fluids on life span of peripheral arterial lines. AmJ
Perinatol. 1990; 7 (2): 122 - 124.
20. Selldén H, Nilsson K, Larsson LE, Ekstrom-Jodal B. Radial arterial catheters in children and neonates: a
prospective study . Crit Care Med. 1987; 15 (12): 1106 — 1109.
21. Andrew M, Marzinotto V, Massicotte P, Blanchette V, Ginsberg J, Brill-Edwards P, Burrows P, Benson
L, Williams W, David M, Poon A. Heparin therapy in pediatric patients: a prospective cohort study.
Pediatric Research. 1994 Jan;35(1):78-83.
22. Schmugge M, Risch L, Huber AR, Benn A, Fischer JE. Heparin-induced thrombocytopenia-associated
thrombosis in pediatric intensive care patients. Pediatrics. 2002 Jan 1;109(1):e10.
23. Avila ML, Shah V, Brandao LR. Systematic review on heparin-induced thrombogeytopeniaiin children: a
call to action. Journal of Thrombosis and Haemostasis. 2013 Apr;11(4):660-9.
24. Pittiruti M, Bertoglio S, Scoppettuolo G, Biffi R, Lamperti M, Dal Molin A;Panecchia N, Petrosillo'N,
Venditti M, Rigo C, DelLutio E. Evidence-based criteria for the choice and the clinical use of the most
appropriate lock solutions for central venous catheters (excluding dialysis catheters): a GAVeCelT
consensus. The journal of vascular access. 2016 Nov;17(6):453-64.
Appendix Table: Infusion rates when using heparin concentration 100 units/mL
(r:f;sr) 01 | 02 | 03 | o4 05 06 0.7 0.8 0.9 1
Weight Approximate units/kg/hour
(kg)
0.5 20 40
1 20 30 40
1.5 20 27 33 40
2 20 25 30 35 40
2.5 20 24 28 32 36 40
3 20 23 27 30 33
3.5 20 23 26 29
4 20 23 25
4.5 20 22
5 20
Dose (unit/kg/hour) x Weight (kg)
Rate (mL/hr) = - -
Concentration (units/mL)
Rate (mL/hr) x Concentration (unit/mL)
Dose (unit/kg/hour) = -
Weight (kg)
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