腎臟科住院醫師實習醫師工作手冊
一：本科常見疾病
二：病房工作要點
1. 住院常規
2. 特殊疾病常規
3. 病史詢問與身體檢查要點
三：常見疾病診斷及處理要點
1. 急性腎衰竭
2. 慢性腎衰竭
3. 腎炎與腎病症候群
4. 低鈉血症
5. 高鈉血症
6. 低鉀血症
7. 高鉀血症
8. 血液透析及併發症處理
9. 腹膜透析及併發症處理
10. 腎臟移植介紹及併發症處理
四：診斷性試驗
1. 腎小管酸血症
2. 尿崩症
壹：本科常見疾病：
1. Acute renal failure.

2. Chronic renal failure and uremia.

3. Glomerulonephritis, Nephrotic syndrome.

4. Renal transplantation.

5. Electrolyte imbalance.

貳：病房工作要點
工作須知:

1. 換腎病人服用CsA，FK-506，須記得 check CsA，FK506及Cr level。
2. 請實習醫師詳實記錄Special chart上的Lab data results，包括門診及急診data。
3. 需要洗腎或洗腎病人當日將出院，請前一日通知總醫師更改洗腎排程。
4. Uremia病人住院請Check：CXR, Sonography of abdomen, SMA, U/A, CBC, ABG, P, I-PTH, Fe, TIBC, Ferritin, HBsAg, ANTI-HBs, Anti-HCV, CCr, 24 Hr urine protein。
5. 換腎病人因腎功能惡化住院，請盡快連絡CR安排sonography。如因Fever住院，請儘快check up infection source, Blood culture, 及使用廣效性抗生素,並check Cr level QD.

6. 準備接受Renal biopsy病人住院，請Check PT, APTT, PLT, ALB, Total protein, CCr, 24 hours urine protein, urine IEP(IMRH), FBS, ANA, C3/C4, IgG/IgA/IgM, IgE, HBsAg, Anti-HBs, Anti-HCV。並開立Pathology (LM, IF, EM)申請單, and 腎臟科Sono-guided Biopsy & FU申請單。若病人使用persantin, aspirin or trental等藥物，請儘早停藥。
7. Renal Biopsy前請實習醫師至超音波室幫助忙器械消毒。Renal Biopsy後請注意病人vital signs, 當晚急check U/A, 並請隔天follow up CBC and U/A. Renal biopsy patient。請住院大夫隔日開立腎臟科sonograghy for biopsy & follow up,並追蹤是否有hematoma，以便出院。
8. 新病人住院，請輸入正確診斷，若診斷變更請於admission note rivise Dx 。
9. Urema病人若要作CAPD，請會診GU大夫值管，並請通知CAPD小姐 (TEL:2622)。若要作HD，請會診CVS大夫做A-V FISTULA。
10. Dosage of antibiotics in uremic patient should be reduced (cefazolin not over 2g QD); gentamicin 20mg QN.

11. CAPD patient high protein diet 1.2-1.5gm/kg

12. Gempid should be used with caution in uremic patient because of rhabdomyolysis.

13. After MTP pulse therapy, please prescribe prednisolone 30 mg QD.

14. Indication of antibiotics and culture result should be described on chart.

15. CRF and Transplant patient 出院時請務必預開門診抽血單(ex. Cr, K, Glu, FK-506, CsA)

16. Chief Lian offiece: tel: 2624

17. VS chang TEL 2630; 

18. Dialysis Room TEL 2622
1、 住院常規：
1. CBC, SMA, urine routine, stool routine.

2. Chest X-ray, KUB.

3. EKG

4. DM nephropathy patient, consult ophthalogist for eye fundus exam.

5. Do not repeat the test, if it has been done at MER.

Except indicated.

2、 特殊疾病常規
(1)Fresh uremia

1. Sono of abdomen, evaluate kidney size.

2. HBsAg, Anti-HCV, i-PTH, Fe, TIBC, Ferritin, P, Mg.

3. 24 hours urine for CCr, DUP.

4. ABG for HCO3- level

(2) Glomerulonephritis, Nephrotic syndrome

1. IgG, IgA, IgM.

2. HBsAg, anti-HCV

3. ANA, C3, C4

4. urine IEP

(3) Work-up for renal biopsy

1. Admission routine 

--- Do not repeat, if it has been done at OPD or MER

1) Platelet, PT, APTT

2) ANA, C3, C4

3) IgG, IgA, IgM, HBsAg, Anti-HCV.

4) Urine routine, Urine IEP, 24hrs CCr, DUP.

5) TG, Cholesterol.

2. Prepare for renal biopsy

1) Take sample bottle at pathological section. (LM, IF, EM)

2) Demoral 1/2 amp IM,10 minutes before biopsy.

3. Biopsy and post biopsy

1) Assistant by intern doctor.

2) Sent specimen to pathological section at once ( procedure should finish before 5:00pm). 

3) Check order: renal biopsy stat, BP monitor stat. 

           Pathological (LM, IF, EM.)

4) Follow up urine routine after biopsy (microscopic exam only)

5) Follow up sonogram (sono guide biopsy and follow up) the next day.

6) Write procedure note

(4) Acute renal failure 

1. Check U/R, serum electrolyte.

2. 24hrs CCr, 

3. Sono of abdomen (to R/O post-renal component)

4. ERPF if need.

5. FENa =UNa x PCr/UCr x PNa)

(5) Electrolyte imbalance

1. Check U/R, spot urine Na, K, Cl, 24hrs Na, K, Cl.

2. Check serum electrolyte

3. Check urine & serum osmolarity, calculate TTKG, if needed

(6) Renal transplantation 

1. Check Cr, qd～q2d.

2. CsA, FK506 level on W1, 4.

3. Sono of abdomen if not done in recent three months.

4. If rejection is suspected, contact with VS for plan of MTP pulse therapy , renal biopsy. Search for possibility of infection.

(7) Problems in hemodialysis:

@@ HD modality:

Hemodialysis: diffusion, for small molecular toxin ( MV<

Hemofiltration: diffusion + convection, for small, middle MW toxin

Hemoperfusion: absorption for toxin, 

Plasmapheresis: remove toxin, immunoglobulin, 

qd-q2d, total 5 times 

    Human plasma amount: total 40ml/kg BW, 

    Exchange amount: 50ml.kg BW 

    Clinical use with definitive effective;

    →MG, hyperviscosity syndrome, pemphigus, TTP, Goodpasteur’s syndrome, Durg poisoning, G-B syndrome, CIPD, CIC mediated vasculitis( SLE, RA, Wegener’s, cryoglobulinemia)

homozygot familial hypercholesteremia

       CRRT: CAVHD, CVVHD

Indication: hemodynamic unstable, ARDS, 

multi-organ failure , CHF, hepatic failure, septic shock, 

drug overdose. 

a)  Hypotension:

1. Definition: post-HD SBP<100mmHg, 

         or pre-HD SBP> 100mmHg but drop> 25%

2. Cause: myocardial dysfunction,

vascular tone dysfunction

tissue hypoxia

oncotic pressure drop

NO activity increase

over ultrafiltration

antihypertensive drug

3. Management: adjust dry weight

use Na modeling program 

lower dialysate temperature .

use ultrafiltration modeling 

sequential HD

avoid eating during HD

hold anti-HTN drug before HD

b)  Hypertension:

1) definite: post-dialysis DBP>90mmHg,

           post-HD DBP80-90mmHg with target organ damage.

2) cause: fluid overload (inadequate dry weight)

        essential hypertension, renal hypertension

        DM and atherosclerosis, connective tissue disease

        Endocrine: R-A-A system, sympathetic tone hyperactivity 

                 Endotheline, hypercalcemia ( Vit D3), EPO

        Poor compliance

3) tx: set dry weight( evaluate every three months),

 diet education

tx underlying disease , adjust EPO amount, correct anemia, 

tx LVH, blood sugar control

anti-HTN drugs

4)  goal; keep post-dialysis DBP 80-85mmHg, 

                       SBP 125-135mmHg

  @@ anti-HTN drug with HD

                   易被HD移除      不易被HD移除
    α-blocker        --                doxaben, terazosin

β-blocker       atenolol, nadolol,     inderal, esmolol

                metoprolol

ACEi            enalapril, lisinopril,   fosinopril, alacepril 

                Rampipril

Vasodilator       minoxidil, nipride     hydralazine

Sympathetic blocker, methyldopa,        clonidine

Ca blocker         --                 all 

@@

refractory HTN in HD patients:

   ideal dry weight, ≧3 anti-HTN drugs, BP≧140/90mmHg

  

   patient compliance (drug ,diet)


  yes                               no  

diet education         yes     EPO, underlying d’z( Lab data) 

adequate medication                    no 

                                secondary HTN   

                   

                PRA      thyroid function test      renal doppler

              Abdominal CT      medical tx         angiography


                               Surgical tx

c) Anemia:

1. Normocytic normochromic anemia

2. Cause: absolute or functional IDA

chronic blood loss

overt hyperparathyroidism & BM fibrosis

Al intoxication 

inflammation  or infection 

malignancy

hemoglobinopathy (Thalassemia)

Folate or Vit B12 deficiency.

3. EPO regimen: EPO 2000u, SC, biw 

  Keep EPO dosage<20000u/ month 

  Keep HCT 30-33%

4. Ferrous regimen: Ferrum l amp iv, tiw, total 10 amp, 

    Hold 2-3 wks Fe supply, then recheck .

    Keep transferrin saturation 30-35%, ferritin 300-800

5. Work- up for hyporesponsiveness to EPO. 

        Hyporesponsiveness to EPO

                       

             MCV  

   〈80      80-102        〉102

   Check iron status        Check B12 or folate 

  

Iron replete    iron deficiency   iron replete  normal     if low, then replete 

Check for Al    ferritin<300ug/l   check iPTH

 Intoxication    and/or TS<30%

          Parental Fe    normal                   ↑
Check for   supply      check for inflammation    tx with vitD, 

Thalessemia                                 parathyroidectomy

               Treat,            not present   

             If present         check for Al toxicity


                        Normal             ↑
                 check for BM extraction,     DFO tx

                     Hb electrophoresis

                       

c)  Renal osteodystrophy:

1. CRF=> P↑, Ca↓, iPTH↑
2. Keep P 5.5-6, Ca 9-11, Ca X P<65, iPTH 100-200

3. If P>5.5-6 => calcium carbonate, cal acetate treatment.

If iPTH 200-400 =>oral VitD3 1#-2# qd.

If iPTH>800 =>VitD3 pulse tx , oral macalol 8# tiw, post HD

                     or iv calcijex 1 amp tiw, post-HD 

d)  Recommendation for HD patient ( criteria for adequte dialysis)

1. Stop smoking, BP<140/90 mmHg, Chol<240, Albumin >4.0, Ca=9-11     

P<6, iPTH<200, Hb>10, URR>70%, Kt/V>1.2, K<5.5

2. HTN patient <1/3 total HD patients.

e) itching in HD patient:

1) etiology: uremic toxin, hyperparathyroidism, hyperphosphatemia,  

     hypercalcemia, hypermagesemia, histamin, IL-1, 

     Vit A intoxication, polycythemia, low iron anemia, xerosis

2) tx: adequate dialysis (Kt/V>1.2, TACurea<60mg/dl.)

     more biocompatable membrane

     correct P, Ca, Mg concentration

     tx hyperparathyroidism

     symptomatic tx (lidocaine, questran, charcoal, antihistamin

                   UV light, EPO, acupuncture)   

f) detection and diagnosis of AV fistula obstruction:

1) PE : high pitch thrill, decrease thrill, swelling of distal part

2) Venous pressure;blood folw 200cc/min時, VP>100-150mmHg

                 Blood flow 400cc/min時, VP>200-250mmHg

3) Recirculation≧15%

4) Fistula VP/systemic BP≧0.5

5) Do angiography when: above abnormal finding, suspected fistula stenosis, difficult puncture, difficult hemostasis, easy clotting

g) bleeding in uremia:

1) cause: platelet dysfunction, 

patelet-endothelial disorder (vWF disorder) 

        anemia, low viscosity

        poor membrane biocompatibility, heparin

2) tx: cryoprecipitate, iv,10U, onset 1hr, lasting 24-36hrs

      DDAVP, iv, 0.3μg/kg, nasal 3μg/kg. Onset 1hr, lasting 6-8hrs

      Estrogen, iv, 0.6mg/kg,/day, onset 6hrs, lasting 3-4weeks

      Adequate dialysis

      EPO, 50u/kg sc, tiw, keep HCT≧30

      Blood transfusion, PRN, keep HCT≧30

h)  vascular access:

   post AV fistula operation: 1-2 days later, start 握球運動;

                         1 weeks later, remove stitches

3-4weeks later, start puncture

         post AV graft operation:不必握球運動
                             1-2 weeks later, start puncture

         post Hickman operation: once start dialysis  

(8) Problems in CAPD

a) Peritonitis:

1. S/S: abdominal pain, cloudy ascites, fever

2. Definition: ascites WBC>100  (Neutrophil predominant)

3. Approach to CAPD peritonitis (p179, p180, p181.圖)

(i)  Sent drainage fluid for Gram’s stain, WBC & DC count, culture.

(ii)  Quickly continuous exchange 3 sets Dianel 

  add 1000u heparin in each set of dianel.

(iii)  Antibiotics: Loading: cefazoline 1gm+ gentamicin 40mg IP    

              Maintain:cefazolin IP 250 mg/ bag total 1gm qd 

          gentamicin IP 40 mg qd in 1st bag 

Empiric Therapy

	Agent
	Continuous
	Intermittent Dose

(In 1 exchange/day)

	
	
	Residual urine

Output(mg/day)

	
	
	Anuria(<500)
	non-anuria(>500)

	Cefazolin or cephalothin
	500 mg/L load, then 

125 mg/L in each exchange 
	500 mg/L

(or 15 mg/kg)
	Increase dose

by 25%

	Gentamycin

Netilmicie

Tobramycin
	8 mg/L load, then 4 mg/L 

in each exchange
	0.6  mg/kg

body weight
	1.5 mg/kg initial loading dose. See footnote for maintenance dose recommendation

	Amikacin
	25 mg/L load, then 12 mg/L 

in each exchange
	2 mg/kg

body weight
	5 mg/kg initial loading dose. See footnote for maintenance dose recommendation


4. Consider CAPD tube remove when: 

   »peritonitis /c tunnel infection.

            pseudomonas peritonitis > 4 days

            unresponsive fungal peritonitis >4 days

            focal peritonitis

            mechanical fracture of CAPD tube

b)  Inadequate UF:

1. Cause: Poorly functioning catheter

 Dialysate solution leak into soft-tissue planes. 

 Peritoneal membrane function alternation

 Severe adhesion formation

 Excessive lymphatic flow

c)   Adequate CAPD evaluation:

 Clinical: BP, BW well control.

 No uremic sign; eg: poor appetite, N/V, insomnia

 Lab: HCT > 25% without EPO use.

Normal electrolyte

Cr < 15 mg/dl.

d)  Peritoneal equilibration test (PET) for inadequate UF

先R/O CAPD tube malposition (f/u KUB, including lateral view)

     » low transport: 

cause: peritoneal sclerosis, inadequate peritoneal surface area

tx: 放棄CAPD, 增加透析量
      » average:

cause: leak, lymphatic drainage, local fluid collection

tx: 短時留滯透析, 修補滲漏, 局部積水處理

» high transport:

cause: peritonitis, 腹膜特性

tx: 短時留滯透析, shift to IPD, CCPD, 

hold CAPD till peritonitis resolve

(9)  nutrition in HD and CAPD:

a) HD: protein:1.2g/kg( 50% high bioavailable protein)

      Calorie≧35Kcal/kg

      Protein:carbohydrate:fat=12%:55-60%:30-40%

b) CAPD:protein:1.2-1.5g/kg(50% high bioavailable protein)

Calorie:35-45 Kcal/kg

Protein:carbohydrate:fat=15%:50%:30-40%       

(10)  Problems in renal transplantation

1)  Contraindication to RT: infection, malignancy, non-compliance

life span <1 year, psychi problem.

 Special condition : 

SLE /c lupus nephritis: no activity more than 6 months 

                   prednisolone dose <10 mg/day

Anti-GBM Ab syndrome: anti-GBM Ab disappear >6 months

2)  Rejection 

(i)  Hyperacute rejection: minutes-hours, preform Ab positive, ABO 

          incompatible => Tx: remove graft kidney 

(ii)  Accelerated acute rejection: hours, re-activation to previous Ag

(iii)  Acute rejection: weeks-months, cell mediated

      => Tx: MTP pulse, OKT3, ALG,ATG.

(iv)  Chronic rejection: months-years, no special tx

3) easy recurrence of primary disease: FSGS, MPGN, DM, HUS, Lupus nephritis, amyloidosis, oxalosis  

4) Anti-rejection drug:

(i)  Prednisolone: inhibit macrophage to release IL-1.

(ii)  Cyclosporine, Tacrolimus (FK-506): inhibit IL-2 formation

Drug interaction : 

increase drug level (decrease CsA or FK506 dose): 

=> Erythromycin, Klaricid, Ketoconazole, Fluconazole,

    Herbesser, Isoptin, 葡萄柚
reduce drug level (increase CsA or FK506 dose): 

  => Dilantin, Phenobarbital, Tegretal, Rifampin

(iii)  Imuran, Mycophenolate Mofetil (MMF, Cellcept)

      =>inhibit T lymphocyte proliferation

 S/E : GI upset, BM suppression  

(iv)  IL-2 receptor antagonist: Zenapax, Simulect .

    Protocol of VGHTC:

 ( Zenapax use: 2 amp during 0, 2th , 4th WK after RT

    Simulect use: 0, 4th day after RT.

(v)  Monoclonal Ab: OK-T3: inhibit T lymphocyte

 Dosage : 1amp(5mg) iv stat.

．Avoid fluid overload, may pulmonary edema 

   (cytokine release syndrome)

(vi)  Polyclonal Ab: ATG, ALG: inhibit T lymphocyte

 Dosage: 10 mg/kg/day, in N/S 500 cc, drip 6 hrs, total 7-10 days

 Pre-medication: solu-cortef 100 mg, scanol, benadryl 1amp iv     

 Via CVP or AV shunt only.

4) Flow chart for renal transplantation. 

   1) Pre-transplant work-up: donor and recipient
· CBC, SMA, Electrolyte, BS, PT, APTT, U/A, U/C

· Serum titer of CMV(IgG), EBV(VCA-IgG), HBV(HBsAg, anti-HBsAb) , anti-HCV, HIV.

· CXR, EKG, Abdominal sonography, Cardiac echo

· For recipient: Through physical exam.

Set up IV line.

MTP: 500mg (give after dialysis)

CsA: 10-14 mg /kg po. stat.

Cefazolin 1000mg stat.

HD within 12hrs before op (not need in CAPD)

2. Post-transplant order
· Take I/O q1h, CVP q2h.

· Intake=(urine+drainage+30cc) q1h, keep CVP level at 8-10 cmH2O

· Use fluid with 0.33 G/S, shift to 0.45 G/S if [Na] loss

· Cefazolin 500mg q6h ×3days, Bactrim 1# Q N after oral intake for 6 months

· Zantac 1amp IV q12h x 3 days.

· Vit B complex 2cc IV qd till start oral feeding.

· Low dose dopamin + lasix 20-60mg ivd q6h (keep adequate urine amount) 

· Trandate infusion if BP>160/90mmHg, keep BP <140/90mmHg

· Oral gargling: Nystatin 10# in D5W 500cc, Parmason solution

· CsA dose (may hold 3 days, if still NPO)

   => oral 8 mg/kg/day, divide q12h.

IV=1/3 oral dose, drip formula: 1cc=100mg

      Keep CsA level 200-250

· Steroid: 1st day- MTP 500mg(after opearation)

2nd day- MTP 250mg

3rd day- MTP 125mg

4th-7th day- Prednisolone 30mg

7th-14th day- Prednisolone 20-25mg

3. Post-transplant studies:
· Check Cr, Na, K, CBC qd, check P, Mg on day 5-7.

· CsA level on W1,4

· ERPF BIW for oliguric patient

· Sono of graft kidney if needed

(10)  Drug adjustment for uremia and CVVHD.

Dosage adjustments of drugs in renal failure
2000 June

	
	
	Adjusted dosing interval (hrs) or % dose
	

	
	
	Creatinine clearance (ml/min)
	Dose after

	Medication
	Dose
	> 50
	10~50
	<10
	H/D

	Aminoglycosides
	
	
	
	
	

	Amikin
	5~7.5mg/kg

(loading dose)
	60~90%

Q12H
	30~70% Q12~18H
	20~30% Q24~48H


	250mg TIW AD

	Gentamicin
	1.5~2mg/kg

(loading dose)
	60~90% Q8~12H
	30~70% Q12H
	20~30%

Q24~48H

(20~30mg QN)
	2/3normal dose AD

	Netilmicin
	1.5~2mg/kg

(loading dose)
	50~90%

Q12H
	20~60%Q12H
	10~20%

Q24~48H
	2/3normal dose AD

	Penicillins
	
	
	
	
	

	Amoxicillin-

Clavulanate

(Augmentin)
	1.2gm
	Q8~6H
	Q12H,

1.2gm IV st,

then 0.6 gm IV Q12H(10~30ml/min)

	1.2gm IV st, then

0.6 gm IV q24H
	0.6 gm 

	Ampicillin
	0.5~2 gm
	Q4~6H
	Q8H
	Q12H
	

	Ampicillin-

Sulbactam

(Unasyn)
	1.5~3 gm
	Q6H
	Q8H

(30~50ml/min),

Q12H

(15~29ml/min)
	Q24H
	

	Oxacillin
	0.5~2 gm
	Q4~6H
	N
	Reduce dose in the elderly
	N

	Penicillin G
	0.5~4 MU
	Q4~6H
	Q6~8H
	0.5~2 MU Q6H
	50,000U

	Piperacillin
	3~4 gm
	Q4~6H
	Q6~8H
	2 gm Q8H
	

	Piperacillin-

Tazobactam

(Tazocin)
	2.25gm
	4.5 gm Q8H 
	2.25 gm Q6H
	2.25 gm Q8H
	0.75gm 

	Ticarcillin-

Clavulanate

(Timentin)
	1.6~3.2 gm
	Q6~8H
	Q8H,

1.6 gm Q8H

(10~30 ml/min)
	1.6 gm Q12H

 
	3.2 gm

	Cephalosporins
	
	
	
	
	

	Cefazolin
	0.5 gm~2 gm
	Q8H
	0.5~1 gm Q8~12H
	0.5~1gm

Q18~24H
	0.25~0.5 gm



	Cefmetazole
	1~2 gm
	Q6~12H
	Q12~24H
	Q48H
	

	Cefonicid
	0.5~2 gm
	Q24H
	4~15mg/kg

Q24~48H
	3~15 gm/kg

Q3~5Day
	

	Cefoxitin
	1~2 gm
	Q8H
	Q12~24H
	0.5~1gm

Q12~48H
	1gm AD

	Cefepime
	0.5~2 gm
	Q12H
	1~2 gmQ24H
	0.5~1 gm Q24H
	1gm AD

	Cefoperazone
	1~2 gm 
	Q8~12H
	N
	N
	

	Cefotaxime
	0.5~2 gm
	Q8~12H
	Q12~24H
	Q24H
	1gm AD

	Ceftazidime
	1~2 gm
	Q8~12H
	Q12~24H
	0.5~1 gm Q24
	1gm AD

	Ceftizoxime
	1~2 gm
	Q8H
	1 gm Q12H
	1 gm Q24H
	1gm AD

	Ceftriaxone
	0.5~2 gm
	Q12H
	Q12~24H
	Q24H
	

	
	
	Adjusted dosing interval (hrs) or % dose
	

	
	
	Creatinine clearance (ml/min)
	Dose after

	Medication
	Dose
	> 50
	10~50
	<10
	H/D

	Cephalosporins
	
	
	
	
	

	Flomoxef
	1~2 gm
	Q12H
	Require dosage reduction
	

	Carbapenem
	
	
	
	
	

	Imipenem
	0.5 gm
	Q6~8H
	0.25 gm Q6~12H
	0.25 gm Q12H
	0.25gm 

	Meropenem
	1 gm 
	Q8H
	0.5 ~1gm Q12H 
	0.5 gm Q24H
	Dose AD

	Quinolones
	
	
	
	
	

	Ciprofloxacin
	400mg
	Q12H
	200~300 mg Q12H
	200mg Q12H
	

	Ofloxacin
	400mg
	Q12H
	200 mg Q12H
	200mg Q24H
	

	Pefloxacin
	400 mg 
	Q12H
	N
	50%

(in the elderly)
	

	Other anti-bacterial drugs

	Aztreonam
	1~2 gm
	Q8H
	Q12H
	Q24H
	0.5 gm 

	Bactrim
	2 amp
	Q12H
	Ccr < 30 ml/min

Half the dose 
	avoid
	On dialysis patient, 2 amp after each H/D

	Clindamycin
	0.3~0.9 gm
	Q6~8H
	N
	N
	

	Erythromycin

Lactobionate IV
	0.5~1 gm
	Q6H
	N
	N
	

	Metronidazole
	0.5gm 
	Q6~8H
	N
	N
	

	Minocycline
	100 mg
	Q12H
	N
	N
	

	Teicoplanin

(Targocid)
	400 mg

(12 mg/kg as  loading dose)
	Q24H
	200mg Q24H
	400 mg Q72H
	N

	Vancomycin
	1 gm,

(15 mg/kg as loading dose)
	Q12H
	Q24~48H
	1gm Q1wk
	N

	Aantifungal drugs

	Amphotericin B
	0.4~1mg/kg/day
	Q24H
	Q24H
	Q24~48H
	N

	Fluconazole
	100~400mg
	Q24H
	50%
	25%
	200mg AD

	Itraconazole
	100~200mg
	Q12H
	Q12H
	Q24H
	N

	Antituberculous drugs

	Ethambutol
	15 mg/kg/day
	100%
	10mg/kg/day
	7.5mg/kg/day
	

	Isoniazid
	5 mg/kg/day
	100%
	100%
	50%
	

	Pyrazinamide
	25 mg/kg/day
	100%
	100%
	50%
	

	Rifampin
	10 mg/kg/day
	100%
	100%
	100%
	

	Antiviral drugs
	
	
	
	
	

	Acyclovir IV
	5~10 mg/kg
	Q8H
	Q12H

(26~50ml/min),

Q24H

(11~25ml/min)
	2.5~5mg/kg/QD
	Dose AD

	Acyclovir PO
	200mg
	Q4H, 5x /day
	Q4H, 5x /day
	Q12H
	


H/D= hemodialysis, 

AD= after hemodialysis, Y= Yes, N= None  

	
	
	Adjusted dosing interval (hrs) or % dose
	

	
	
	Creatinine clearance (ml/min)
	Dose after

	Medication
	Dose
	> 50
	10~50
	<10
	H/D

	Amantadine PO
	100 mg
	BID
	200 mg on 1st day, then 100mg QD (30~50 ml/min), 

200 mg on 1st day, then 100 mg Q2D

(15~29 ml/min)
	200mg Q7 day
	

	Ganciclovir IV
	5mg/kg
	Q12H

(≧70 ml/min),

2.5 mg/kg Q12H

(50~69 ml/min)
	2.5 mg/kg Q24H

(25~49 ml/min),

1.25 mg/kg Q24H

(10~24 ml/min)
	1.25 mg/kg

after each H/D
	

	Lamivudine PO
	150mg
	BID
	100 mg~150 mg QD
	25~50 mg QD
	Dose AD

	Valacyclovir PO
	1 gm
	Q8H
	Q12~24H
	0.5 gm Q24H
	Dose AD

	Antilipemic drugs

	Acipimox
	250 mg
	BID~TID
	BID~QD
	QD~Q2D
	

	Bezafibrate

(Bezalip)
	200 mg
	TID
	BID~QD
	QD~Q2D
	

	Gemfibrozil
	600 mg
	BID
	300 mg BID
	300 mg QD
	

	Antiulcer drugs
	
	
	
	
	

	Cimetidine IV
	300 mg
	Q6H
	Q8H
	Q12H
	

	         PO 
	400 mg
	BID
	BID
	HS
	

	Ranitidine IV
	50 mg
	Q6 ~8H
	Q8~12H
	Q24H
	

	         PO
	150 mg
	BID
	BID
	HS
	

	Angiotensin-converting enzyme inhibitors

	Captopril
	25 mg TID
	N
	N
	50%
	Y

	Enalapril
	5~20 mg QD
	N
	75%
	50%
	Y

	Fosinopril
	10 mg QD
	N
	N
	N
	N

	Lisinopril
	10 mg QD
	N
	50%
	25%
	Y

	Perindopril
	4 mg 
	QD
	2 mg QD
	2 mg Q2D on dialysis day

	Quinapril
	10 mg QD
	N
	75%
	50%
	

	Beta-adrenergic antagonists

	Acebutolol
	400 mg BID
	N
	50%
	25%
	N

	Atenolol
	100 mg QD
	N
	50%
	25%
	Y

	Nadolol
	80 mg QD
	N
	50%
	25%
	Y

	Opioid analgesics

	Codeine
	
	N
	75%
	50%
	

	Meperidine
	
	N
	75%
	50%
	

	Morphine
	
	N 
	75%
	50%
	

	Other drugs
	
	
	
	
	

	Allopurinol
	
	N
	50%
	10~25%
	

	Colchicine
	
	N
	N
	50%
	


1.
Drugs facts and comparisons 53rd ed.1999

1. Mandell, Douglas and Bennett’s principles and Practice of Infectious Diseases 

   4th ed. 1995

2. Richard E. Reese and Robert F. Betts, A Practical Approach to Infectious   

   Diseases 4th ed.,1996

3. 熱病 The SANFORD Guide to Antimicrobial therapy, 1999 

連續性腎替代性治療（CRRT）CAVHD及CVVHD時antibiotics藥物的調整。
	名稱
	調整劑量

	Cefuroxime
	400-700 mg Q12h

	Ceftazidine
	1 gm Q24h

	Gentamycin
	Loading dose then 80-100 mg/24h

	Ciprofloxacin
	200 mg  Q8h

	Vancomycin
	1 gm  Q48h


4、 Clinical test

(1) RTA

(2) DI

Clinical test for RTA

1) type I: distal RTA ( H+ secretion defect)

(1) NH4Cl loading test: 先至3036宋藥師處取NH4Cl, 吃NH4Cl 0.1 gm/kg, 

   1 hrs後測ABG, till HCO3 < 15

=>先前urine解乾淨
=>collect urine for pH, Na, K, Cl.

當HCO3- < 15時，UpH仍>5.5 =>favor distal RTA.

(2) U-B △PCO2 test (urine-blood△PCO2)

見下面test.

(3) lasix test：to DDx pump defect of type I RTA =>check baseline UpH

   給oral lasix 80 mg後1-2 hrs再測UpH.

	
	Site
	UpH
	K Excretion

	
	
	acidesis
	lasix
	baseline
	lasix

	Normal
	
	<5.3
	further↓
	normal
	↑

	H+-ATPase pump. 
	CCT
	>5.5
	>5.5
	normal
	↑

	H+-ATPase pump.
	MCT
	>5.5
	<5.5
	normal
	↑

	Voltage or Na reabsorption
	CCT
	>5.5
	>5.5
	↓
	no response


2)  proximal RTA. (type II): (HCO3-  reabsorption defect)

(1) NaHCO3 test => FENCO3 > 15%

· NaHCO3 1 meq/kg/hr (7% NaHCO3 1CC=1meq), IVD 

· until HCO3- >21 (ABG)→ q1/2hr check ABG.

=>先前urine解乾淨
=>同時collect urine HCO3-, Cr, CO2 (注意！urine ABG上層用liquid paraffin oil與空氣隔絕)

=>算FEHCO3=UHCO3×Pcr 
PHCO3×Ucr

(2) 若suspect「distal tubule再算（U-B）△PCO2→若<20→distal defect

即UABG PCO2- BloodABG PCO2

(3) side effect of NaHCO3 loading: metabolic alkalosis, hypocalcemia

( be care for muscle spasm, cardiac arrhythmia

Clinical test for polyuria

(1)  Definition: urine >3000cc /24 hours

(2)  Check urine osmolarity : 

    if >300 mosmol => solute diuresis (glucose, mannitol…)               

         if <250mmol => primary polydipsia, central & nephrogenic DI.

(2) Suspect DI when urine osmo <150 mmol

  =>water restriction test: NPO, check urine amount, Usom, BW qhr

                                    plasma osmo, plasma Na q2hr.

till Uosms reach a plateau (連續2次Uosm↑<30 mosm/kg), BW loss 2kgs, 

   clinical downhill

=>positive: Uosmo仍<150-200 mosm/kg→favor DI (central or nephrogenic)

(3)  DDAVP test: DDx central or nephrogenic DI: (做此test前Posm應>288mosm，且留 

     Uosmo)

   minirin 1μg sc or 10μg intranasal (0.1cc) , 30-60 min後check Uosmo.

   =>check before &after Uosmo
   =>Central DI: Uosmo↑>9%.

     Nephrogenic DI: Uosmo↑<9%.

……> lasix test(+)





…> lasix test(+)








×100% → 若>15% favor proximal RTA
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