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Overview of the floor 
 
10WS is a 25-bed unit comprised mostly of ESRD and kidney transplant patients. Internal Medicine overflow 
patients complete the census when extra beds are available. Currently, there are 4 internal medicine teaching 
services at HUH.  “Medicine 4” is the only service dedicated solely to patients with chronic kidney disease (CKD) 
and end stage renal disease (ESRD). The service is always covered by an attending nephrologist as well as a 
nephrology fellow and 2-3 medical residents.  However, evening and overnight admissions may be covered by 
residents/physicians who are not familiar with ESRD patients so careful patient profile review is important to ensure 
drugs are dosed appropriately.  Patients will be listed as "NEP" service in MS MEDS or under one of the following 
admitting physicians: Kissner, Sondheimer, Migdal, Sillix, Haririan, El-Amm or Mohanty (Jena). The Nephrology 
census can be printed from CIS by adding the 'CARE TEAM', HA-Nephrology Inpatient to the patient list.  
 
Who needs to be followed? 
 
For Medicine 4 (nephrology) patients (print list from CIS..see above), the Fellow generally writes for 
vanco/aminoglycosides/cephalosporins on the HD order sheet and antibiotics are often given from floor stock in the 
HD unit. Initial notes and follow-up notes are appropriate when pharmacy is consulted to follow, but the Fellows 
oftentimes take care of ordering the antibiotics and levels in HD. Please be sure to look on the HD flowsheet  to 
verify if antibiotics have already been given before ordering additional antibiotics. Note that the provision in the 
renal dosing policy and Pharmacokinetic policy states that orders written by Nephrology will NOT be automatically 
changed, please be sure to always contact the Fellow or resident on service (list posted on 10 WS) before giving 
additional doses of antibiotics or changing doses. 
 
For all other ESRD patients on 10WS, pharmacy should follow the vanco/gent, write notes and order doses and 
levels as needed (see guidelines below). 
 
All anticoagulation patients should be followed. If the patient is on iv heparin and we are not consulted, contact the 
resident or attending to confirm that we are not to follow. All anticoagulation service patients should have notes 
written every day, per protocol.  
 
Basic Nephrology 
 
End stage renal disease (ESRD) patients, by definition, have Clcr < 10 ml/min. These patients do not have a 
functional clearance of metabolic waste products through the kidneys. For most hemodialysis patients, clearance 
only occurs three times a week during their 3-4 hour hemodialysis session. Some patients may retain residual renal 
function and have a CLcr ~ 10 ml/min, check UOP records or ask the patient if they still make urine. In continuous 
ambulatory peritoneal dialysis (CAPD) patients, creatinine clearance occurs continuously at a reduced rate of 
<10ml/min. As such, dosing of medications needs to be adjusted accordingly. 
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HEMODIALYSIS   
 
Gentamicin / Tobramycin 
 
  2 mg/kg loading dose (IBW or AdjBW if > 30% IBW) 
 
 LD = (Cmx)   x    (Vd)            Cmx = LD / Vd 

  [Vd for aminoglycosides in ESRD ~   0.3 – 0.4 L/kg  ** (prefer .35 L/kg) ] 
 

• A  2mg/kg LD would be expected to provide a Cmx ~ 4-6 mg/L 
• subsequent doses should be given   1 - 1.5 mg/kg after  each HD session 

    **  ( prefer 1 mg/kg ) (IBW or adj. BW) 
    **  ( use upper end of dosing for patients with residual renal function) 
 

• in general, at Harper Hospital, HD removes 40-60% of aminoglycosides 
• supplementing with 1 mg/kg after each HD would be expected to maintain 

a level of 4-6 mg/L 
 
   ** sustained levels > 6 mg/L increase risk of ototoxicity 
   **sustained levels > 8 mg/L are rarely, if ever needed 

 
Amikacin 
 
  7.5 mg/kg loading dose  (IBW or adjusted BW if > 30% IBW) 
 

• A 7.5 mg/kg LD would be expected to provide a Cmx ~ 18 -25 mg/L 
• subsequent doses should be given 3 - 5 mg/kg after  each HD session 

    **  ( prefer 3 mg/kg ) (IBW or adj.BW) 
    **  ( use upper end of dosing for patients with residual renal function) 
 

• supplementing with 3 mg/kg each HD would be expected to maintain 
a level of 15 - 20 mg/L 

 
     ** sustained levels > 20 mg/L increase risk of ototoxicity 
     ** sustained levels > 25 mg/L are rarely, if ever needed 
Obtaining Levels 
 
Theoretically, if dosed as above, it is unnecessary to “dose by levels”. A practical approach would be to order a 
random level before HD (labs routinely drawn pre-HD).  Desired concentrations are 4-6 mg/L. (15-20 mg/L for 
amikacin). Assume  ~  50% will be removed by HD, and supplement post-HD  (usually 1 mg/kg) or (3 mg/kg if 
amikacin) to maintain desired concentration.  
 
Alternatively, a serum concentration may be obtained at the end of dialysis to verify ‘trough’ levels < 2-3 mg/L           
( <12 mg/L for amikacin). Note that rebound of levels occurs and post-HD levels should be increased by ~ 20-25% 
for aminoglycosides.  ‘Peak’ levels may be ordered 1 hour after dose is given. In between dialysis sessions, most 
ESRD patients will only remove 5-10% / day of aminoglycosides. 
 
Bottom Line
 
If dosed by above guidelines, 1-2 levels may be obtained to verify patient's Vd and HD clearance, then schedule 
subsequent doses for after each HD.  Doses may get off schedule if the patient has a HD catheter pulled or HD is 
deferred. As a general rule, 1 - 1.5 mg/kg q72h (with initial loading dose) should provide adequate levels when no 
HD. 
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HEMODIALYSIS 
   
Vancomycin 
 

LD = (Cmx)   x    (Vd)            Cmx = LD / Vd 
 

1 g   loading dose if 50-65 kg (Act. BW…AdjBW if > 30%  IBW) 
1.5 g loading dose if 66-80 kg 
2 g loading dose if > 80 kg 

• Vd for vancomycin in ESRD ~   0.6 - 0.8 L/kg  ** (prefer .75 L/kg) 
• above LD expected to obtain a level 20-30 mg/L 
  
• Most patients will only eliminate ~ 10% Vanco every 24 hours 

o therefore;  no need for levels until ~ day #4 
• A random level should be ordered to be drawn pre-HD 
• Redose with same Vanco dose as given previously when level ~ <   12mg/L 

 
Note that at Harper Hospital, a HD session removes < 10% vancomycin. Post-HD levels are rarely useful because of 
the significant rebound in concentration that occurs.  In general,  post-HD levels should be increased by ~ 40-50% for 
vancomycin. Outpatient HD units may use high-efficiency/high-flux dialysis membranes and therefore, remove a greater 
% of vancomycin ( up to 50%). Patients receiving vancomycin as an outpatient may require dosing more frequently than 
1-2 g / week. 

 
 
Other Antibiotics: 
 
Oftentimes, dialysis patients have poor vascular access making administering IV antibiotics a challenge. Creative 
dosage regimens utilizing the prolonged half-life of antibiotics in ESRD are often prescribed. These regimens are 
most effective for medications that are highly (>80%) excreted renally. Some examples include: 
 
   

o Cefazolin   2g  iv after qHD 
o Cefepime   2g iv after qHD 
o Ceftazidime 2g iv after qHD 
o Fluconazole (twice the normal dose)  after qHD 
o Ganciclovir iv  0.625-1.25 mg/kg  iv after qHD 

 
 

**After qHD  is generally after  (schedule @ 1800..do not want to remove the drug during the dialysis) the session on MWF 
or TTHSa. Harper Hospital des not perform routine hemodialysis on Sundays. 
 
 

NOTE:   Pharmacokinetic properties preclude the use of the following renally eliminated antibiotics on a 
qHD basis 

 
o Ampicillin, amp/sulbactam, aztreonam, cefoxitin,cefuroxme, ciprofloxacin, levofloxacin, 

imipenem, penicillin, piperacillin, pip/tazo 
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PERITONEAL DIALYSIS 
 
** An excellent reference for the treatment guidelines for CAPD-related peritonitis can be found on line at   
http://www.ispd.org/guidelines/articles/update/ispdperitonitis.pdf 

 
Aminoglycosides 
If the patient is a continuous ambulatory peritoneal dialysis (CAPD) patient and receiving 4 exchanges / day, ideal 
dosing is as follows: 

 
Gent / Tobra  0.6 mg / kg IP q HS in the bedtime exchange (LD not needed)  
 (average dose is 40 mg IP qHS) (IBW… AdjBW  if > 30% IBW) 

  
Amikacin 2mg / kg  IP qHS 

     
*** Alternatively, may give Gent / Tobra 16 mg/ 2L bag intraperitoneally (IP) x’s 1 dose 
  (Amikacin 50 mg / 2L bag) 
 
 Subsequent doses may be given IP  8-12 mg / 2 L bag each exchange 
  (Amikacin 24-30 mg / 2L bag) 

 
Since we are giving IP antibiotics to locally treat the infection, systemic toxicity is usually minimal. It may be prudent 
to check a PRE- exchange level  ("trough") before the 3rd  bedtime dose if q HS (or before the 3rd or 4th exchange if 
every exchange dosing) 
 
As we are not treating a systemic infection, we do not need “therapeutic” systemic levels.   

Desire systemic level < 2 - 3 mg/L ( Amikacin < 8-10 mg/L) 
 

(dose-adjust directly : ie:   if on 40mg IP Gent q HS and pre HS level = 4.0 mg/L) 
    Change dose to 20mg IP q HS 
 
Vancomycin 

Vancomycin dose IP  q 5-7 days using bolus doses 
 

15-30 mg/kg  IP loading dose  (Act. BW…AdjBW if > 30%  IBW) 
** (generally all patients receive a   2 g loading dose ) 

 
Subsequent doses may be given as 1-2 g IP  when systemic levels are < 10mg/L 

 
****Alternatively: 
 

LD of 1g given IP X’s 1 dose  (Act. BW…AdjBW if > 30%  IBW) 
 

 Subsequent doses should be 50mg / 2L bag q exchange IP 
  

Obtaining levels 
 

If dosing IP q 5-7 days, check a random level in 4-5 days, if systemic level < 10 mg/L may redose with 1-2g 
IP. Vancomycin clearance across the peritoneal membrane is limited, therefore, if dosing IP Vancomycin 
with each exchange, NO NEED for levels...will rarely be > 20 mg/L 
 

Stability of drugs alone/combination in PD bag 
  

The pharmacist may receive questions pertaining to stability of drugs in the PD bag (antibiotics alone or in 
combination with/without heparin).  An excellent reference for this information is located at 
www.nephrologypharmacist.com, under “publications – peritoneal dialyisis guide”.  This guide is adapted 
from Perit Dial Int 1995;15:328-335.  It is also found in Appendix B. 



Elizabeth Cincotta, Pharm.D.  Revised 12/17/04 6

Anticoagulation Tips for ESRD Patients 
 

 
Please consider the following when following ESRD patients on the anticoagulation service: 
 

• ESRD patients have a tendency to bleed from a uremic platelet dysfunction. 
Do not be overly aggressive with bolusing heparin in these patients. Always use AdjBW when 
calculating heparin doses. 
 

• Initiate warfarin conservatively (patients have a tendency to bleed). Most ESRD patients have 
low albumin and decreased warfarin binding… INR may rise rapidly. 
 

• Try to minimize blood draws. Patients are anemic at baseline, unless absolutely necessary, 
try to keep PT / PTT's at QD. 

 
• CBC's are routinely drawn with each hemodialysis session, no need to order additional CBC 

unless a specific problem arises. 
 

• On hemodialysis days, please order PT / PTT to be drawn in HD (no need for 2 blood draws) 
**  note that PTT's drawn in HD are often high because the patients are given 
heparin to flush the catheters…PTT's should be drawn AFTER hemodialysis 
 

• ESRD patients often have arteriovenous grafts in one of their arms…no blood draws are 
allowed from this arm. If iv heparin is running into the other arm, chances are that this is also 
from where the blood draw has come. Consider this when PTT is unexpectedly high. 

 
• ESRD patients are usually vascular access nightmares!  Most patients are Lab to Draw. 

 
• ESRD patients are usually vascular access nightmares!  If starting a peripheral line or 

obtaining PTT values become a problem, consider LMWH (enoxaparin). Please refer to the 
DMC Guidelines for Enoxaparin Use (special section for dosing in ESRD) 

 
• If the decision is made to use enoxaparin, consider 1 mg/kg q24h regimen. Enoxaparin was 

recently approved to be used in patients with CrCl < 30 ml/min. Enoxaparin may accumulate 
after >3 doses in ESRD patients. If patients are to remain on LMWH, be sure to order aXa 
levels (low molecular weight heparin assay) 4 hrs AFTER the dose is given. Please refer to 
the DMC Guidelines for Enoxaparin Use  

 



 
 

DMC Guidelines for the Use of Low-Molecular-Weight Heparin (Enoxaparin) in Adults 
with CrCl < 30mL/min 

June 2004 
 

Renal Dysfunction: In patients with renal impairment, there is a decrease clearance of enoxaparin. Accumulation of the drug 
may occur with prolonged use and a dosage adjustment is recommended. All patients should be observed carefully for signs 
and symptoms of bleeding. Clinicians are encouraged to weigh the risks vs. benefits of prescribing LMWH in this patient 
population on a case-by-case basis 
 
Anti-Xa monitoring: There is limited evidence to support the clinical significance of anti-Xa levels in association with efficacy 
and safety of LMWH. Clinicians are encouraged to weigh the risks vs. benefits of prescribing LMWHs in these patient 
populations on a case-by-case basis. 
 
Consider consulting Pharmacy to follow dosing if therapy is expected to last > 48 hours 

 
Indication DMC Criteria Recommended Dose 

CrCl <30 mL/min Duration of Therapy

Joint Replacement Surgery 
  Knee and hip replacement Enoxaparin 30 mg subQ q 24hr 

 
 

At least 10 days 
 

Consider extended 
prophylaxis up to 4 

weeks. 
Orthopedic Trauma  
(SCD in all) 
Pelvic and complex lower extremity 
fractures 

Enoxaparin 30 mg subQ q 24hr 
 

At least 10 days 
 

4 Weeks for hip 
fracture 

Spinal Cord Injury 
a. For patients with no other injuries 

that put them at high risk for 
bleeding  

b. Exclude head-injured patients 
with intracranial bleeding 

Enoxaparin 30 mg subQ q 24hr 
Continue until rehab 

phase 
(up to 3 months) 

Bariatric surgery No data At least 7-10 days. 

DVT Prophylaxis 

Medically Ill patients 
a. For high risk patients 
b. For patients who refuse or 

unable to receive heparin TID 

Enoxaparin 30 mg subQ q 24hr 
 
 

Until ambulation 

MONITORING 
If anticipated to continue >7 days, anti-Xa level should be 

obtained 4 hrs after the 7th dose 
Target: <0.5 units/mL 
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Indication DMC Criteria Recommended Dose 
CrCl <30 mL/min Duration of Therapy 

 
 
 

DVT/PE 
Treatment 

LMWH is 1st line agent for candidates 
for outpt therapy 

 
LMWH is NOT recommended if any of 
the following apply:  
• Use of thrombolytic is indicated  
• Invasive procedure is planned  
• History of HIT 
• Recent history/ high risk of bleeding 

1 mg/kg  subQ q 24hr 
 

Use total body weight 
 

Max initial dose: 
150mg subQ q 24hr 

When transition patient 
to warfarin, give 
LMWH and warfarin for 
at least 4-5 days, then 
LMWH can be 
discontinued when 
therapeutic INR is 
achieved. 
 

 
Unstable 
Angina 

& 
NSTEMI 

Must meet one of the following criteria: 
1. Meet DMC ACS Guidelines: 

Intermediate or high risk patients with 
TIMI Score ≥3 

2. No IV access for heparin  
3. Poor access for PTT draw   
4. Non-compliant to IV therapy 

1 mg/kg  subQ q 24hr 
 

Use total body weight 
 

Max initial dose: 
150mg subQ q 24hr 

Continue for at least 48 
hours 
 
Discontinue based on 
clinical assessment 

 
 

Bridge Therapy and 
Miscellaneous 

Indications 

LMWH may be used if patient meets one 
of the followings: 
1.  Bridge therapy to warfarin for 

outpatient treatment  
2.  No IV access for heparin 
3.  Poor access for PTT draw  
4.  Non-compliant to IV therapy 
5.  Contraindication to warfarin 
6.  Warfarin failure (recurrent thrombosis 

with therapeutic INR) 

1 mg/kg  subQ q 24hr 
 

Use total body weight 
 

Max initial dose: 
150mg subQ q 24hr 

When transition patient 
to warfarin, give 
LMWH and warfarin for 
at least 4-5 days, then 
LMWH can be 
discontinued when 
therapeutic INR is 
achieved. 
 

MONITORING 
If anticipated to continue  >5 days, anti-Xa level should be 

obtained 4 hrs after the 3rd AM dose 
Target: 0.5-1.5 units/mL 

 
Calculation Guide 

Creatinine Clearance (mL/min) 

Male:        [140 – age (yr)] x Ideal body weight (kg) 
                             72 x serum creatinine 
 
Female:     [140 – age (yr)] x Ideal body weight (kg) x 0.85 
                             72 x serum creatinine 
 
Use serum creatinine of ≥1 mg/dL for patients older than 60 years of age 

Ideal body weight (kg) 
Male:           50 kg + [2.3 x (inches > 5 feet)] 
 
Female:    45.5 kg + [2.3 x (inches > 5 feet)] 

Adjusted body weight (kg) [(Total body weight - Ideal body weight) x 0.4] + Ideal body weight 

Body Mass Index (kg/m2) Total body weight (kg) / Height 2 (m2)  

 
Instruction on Ordering and Obtaining Low Molecular Heparin Assay (Anti-Factor Xa level): 
Ordering Process:  
• Write an order as:  Heparin: Low Molecular Heparin Assay- send sample as STAT to the lab.   
• Obtain peak level 4 hours after Lovenox administration 
• Test is performed at MOTT laboratory (M-F @ 9 - 16:30pm.   Phone: 313-577-0432) 
• To inquire about results, call Core Laboratory at DRH (30714). 
• Note that STAT order is completed in 2 - 5 hours, while routine order is completed in 24 hours. 

Sample Collection: 
• Collect sample in Blue Top test tube, 4 hours after Lovenox administration. 

 
Reviewed by Cardiovascular and Thrombosis P & T Subcommittee, June 2004 
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STABILITY OF DRUG ADDITIVES TO PERITONEAL DIAL YSA TE  

 George R. Bailie and Michael P. Kane 

Department of Pharmacy Practice, Albany College of Pharmacy, Albany, New York, U. S.A. 

.Objective: The primary literature was reviewed to determine the 
stability of drug additives in peritoneal dialysis solutions. 
.Data Sources: A MEDLINE search and retrieval, covering the 
period 1981 to 1994, was undertaken to identify relevant original 
literature. Additional references were identified from citations 
within the original literature. Non-English literature was excluded 
unless an English abstract was provided. 
.Study Selection: Forty-nine studies were identified. Of these, 24 
were directly related to drug stability, 13 were related to the 
clinical use of the drug additives but included no stability data, 
and 12 examined other, nonstability aspects ofin vitroactivity of 
antibiotics, additives, or drug adsorption in peritoneal dialysis 
bags and tubing. .Data Extraction: Data included concentrations 
of drug additives and dialysate solutions, duration and tempera-
tures of storage conditions, types of assay, and whether they were 
stability-indicating. 
.Results: Stability was defined as the duration of time that the 
drug concentration remained at 90% or more of the original 
concentration. Stability was examined under a large variety of 
conditions. Thirty-one drugs were identified from 20 manuscripts 
as single-drug additives. Most beta-Iactams were stable for 1 -2 
weeks in a refrigerator and for several days at room temperature. 
Aminoglycosides were stable for 1 -2 days at room temperature. 
Glycopeptides were stable for several weeks refrigerated or at 
room temperature. Prolonged storage at room temperature 
resulted in instability of cefotaxime, ceftazidime, ceftriaxone, and 
miconazole. Eleven drugs were identified from seven manuscripts 
as drug combination studies and showed similar stability as single 
agents. Dialysate concentration appeared to have minimal effect 
on stability. 
.Conclusions: Drug additives in peritoneal dialysate, singly or 
combined, should be avoided unless data are available to support 
their stability. Additives should be made as close as possible to 
the time of the exchange. Alternatively, additives should be stored 
refrigerated, then warmed prior to use. The practice of preparing 
numerous bags at one time should be avoided. Finally, 

Correspondence to: G.R. Bailie, Albany College ofPharmacy, 
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stability data do not indicate sterile integrity of the 
dialysate. 

KEY WORDS: Dialysis solutions; drug stability; drug 
administration, intraperitoneal; chemical degradation. 

p eritoneal dialysis (PD) as a treatment modality for end-
stage renal disease is growing rapidly 

worldwide. It is estimated that the global growth of PD is 
about 12% per year, compared to about 8% for 
hemodialysis, and that there were some 86300 PD patients 
at the end of 1993 (1). Peritonitis remains the most common 
source of morbidity for these patients (2) and is a leading 
cause of transfer from PD to hemodialysis. 

The intraperitoneal (IP) route has now become the route 
of choice for the administration of antibiotics for the 
treatment of peritonitis; this demonstrates a move away 
from historical use of the intravenous route (3). Most 
antibiotics, which are commercially available in a 
parenteral formulation, have been administered IP. Because 
of the mechanics of PD exchanges, many IP additives may 
be stored for significant periods of time prior to instillation 
into the peritoneal cavity. Such procedures demand a 
knowledge of drug stability in the PD fluid. In addition, 
other nonantibiotic drugs have been adminis tered IP for the 
treatment of a variety of conditions, but relatively few 
stability studies have been conducted to verify this as an 
acceptable practice. 

Stability issues for drugs in PD fluid cannot be 
extrapolated from the extensive literature available for the 
same drugs as intravenous additives. PD fluid has a 
different constitution, contains a relatively large number of 
different cations and anions, has a high dextrose content, 
and has a low pH of about4 -6. 

This paper will review the results of studies that have 
examined the stability of drugs in PD. In addition, reference 
will be made to papers where the IP administration of drugs 
has resulted in clinical efficacy of the drugs, but where no 
stability studies have been undertaken. 



 
 
 
 

METHODS 

A MEDLINE search and retrieval, covering the period 
1981-1994, was used to identify relevant literature. Search 
terms included these MESH headings: peritoneal dialysis; 
dialysis solutions; drug stability; drug administration -
intraperitoneal; chemical degradation. Non-English 
language litera ture was excluded unless an English abstract 
was provided. Additional manuscripts were obtained from 
citations within the original literature. 

In each case, the information was extracted and tabulated 
according to the type of dialysate used, storage conditions, 
concentration of drug studied, and duration of study. The 
type of assay used to determine the drug concentration was 
noted, including the use of a bioassay or some otherin vitra 
assay. Few studies reported whether the assays were spe-
cific for the parent drug compound and if they were able to 
distinguish the parent from a degradation product, that is, 
whether the assay was stabilityindicating. This issue mayor 
may not be an important factor, depending on the drug and 
its indication, and the reader should consider this in the 
interpretation of the presented data. In addition, the reader 
should realize that although many of these studies evaluated 
the duration of drug stability for periods of days or weeks, 
sterility of the solutions was not evaluated. 

In each case, we defined stability as the duration of time 
that the drug concentration remained 90% or more of the 
original concentration ( 4). 

RESULTS 

Table 1 lists those studies for which drug stability has 
been studied as single-drug additives (5-24). In each entry, 
the dialysate solution is referred to as its dextrose content. 
Some studies were reported in terms of glucose, and these 
have been converted in the following results. In general, 
most beta-Iactam antibiotics are stable for 1 -2 weeks when 
stored in a refrigerator and for several days at room 
tempera ture. The aminoglycosides are generally stable for 1 
-2 days at room temperature. Vancomycin and teicoplanin 
are stable for several weeks at refrigerated and room 
temperatures. Higher temperatures for storage are generally 
associated with decreased drug stability. 

Table 2 lists those drugs that have been studied as 
combinations (6,11,20,25-28). Drug combinations have 
been studied for shorter periods than individual drugs. The 
addition ofheparin to the combination of drugs had minimal 
effect on stability. 

Most of the data regarding drug stability in PD involve 
antimicrobial agents, which is not unexpected 

since peritonitis is the major cause ofIP drug administration. 
However, other drugs have been adminis tered by the IP 
route to produce extraperitoneal effects despite limited 
stability data. Table 3 lists drugs for which no stability data 
were reported, but for which information was presented 
concerning the IP use of the drug for a specific therapeutic 
effect (29-41). 

For the sake of completeness, reference is made to drug 
stability in concentrated (e.g., 30%, 50% dextrose) PD 
solutions (42,43), to studies examining other aspects of the 
in vitra activity of antibiotics in PD fluid, PD effluent, 
buffered PD fluid, the influ ence ofpH, altered media and 
osmolality ofPD fluid (27,44-50), and to studies evaluating 
drug loss from PD as a result of drug adsorption to the PD 
bag and administration tubing, rather than as a result of drug 
instability (51-53). The results of these will not be discussed 
further because concentrated solutions are rarely used, or the 
studies are not true stability studies. 

DISCUSSION 

The entire issue of drug stability has important practical 
considerations. Many centers use the latest treatment 
recommendations of the Ad Hoc Advisory Committee on 
Peritonitis Management (3) and others (54,55), which 
suggest the administration of IP antibiotics and the 
coadministration of combination antibiotics for empiric 
treatment or for the treatment of complicated peritonitis. 
The exact practices of each center remain undocumented 
and they are probably varied. Thus it is possible that patients 
are taught to perform the additions and to store the 
antibiotic-containing dialysates under a variety of 
conditions. Clearly, the practice of prolonged storage, 
particularly at room temperature or warmer, is inappropriate 
for certain drugs such as cefotaxime, ceftazidime, 
ceftriaxone, and miconazole as single additives. Many other 
single-agent additives were only stored and studied at these 
temperatures for short periods of time; thus their 
intermediate-term stability (i.e., longer than one day) 
remains unclear , for example, most cephalosporins, 
penicillins, aminoglycosides, dobutamine, and fosfomycin. 
In addition, the combination of two or more agents has been 
studied for only a few cephalosporins and aminoglycosides, 
usually over period of 2 days or less. 

In the absence of definitive data, what conclusions and 
recommendations can be made? First, combinations of 
drugs should be avoided unless there are adequate data to 
support their stability. Second, 
stability data do not indicate the sterile integrity of the 
admixture. Third, since most instabilities are time -
dependent, the admixture should be carried out 
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as close to the time of the exchange as possible. Fourth, any 
admixtures should be stored refrigerated until ready for use, 
then warmed and instilled as soon as possible. Finally, the 
practice of injecting the additive to many bags or several 
days' supply of bags at one time should be avoided. 

CONCLUSION 

Relatively few stability studies have been undertaken for 
drugs added to PD fluids. In addition, it may 

not be possible to extrapolate published data to other 
storage conditions or concentrations of additives. Many 
studies do not cite assay precision and sensitivity and some 
give little detail pertaining to whether the assay is stability-
indicating or otherwise. More studies are required to 
address these issues. 
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