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PREFACE The idea of writing a little handbook on guidelines on the treatment of medical emergencies came while I was working as a medical officer in a small district hospital where I was expected to be an 'all rounder'. The spectrum of cases encountered in the district hospital (or in any hospital for that matter) is rather diverse and it would be such an invaluable help to have a reliable and yet simple handbook to refer to. I started collecting useful management guidelines and information during my tenure at the district hospital, and began to compile these into a little handbook. Over the years, I have revised it 3 times (the last time being before this publication together with my colleagues) and have given several copies to junior doctors to use to assess the usefulness and relevance of the information therein. The feedback from them was rather encouraging. I then decided to make this handbook into a management guide for the Department of Medicine, Sarawak General Hospital as well as all other hospitals in Sarawak (with the blessing from the head of the Department of Medicine, Sarawak General Hospital and the state director of health of Sarawak). Dr Chew Peng Hong ( head of the Department of Medicine) has helped me tremendously to restructure and edit this handbook. I would like to sincerely thank him for this. This handbook is essentially a management guide for the use of junior staff like the house officers and medical officers during busy medical calls. Trainees in the field of internal medicine may also find this handbook useful. This handbook aims to provide users with more practical information rather than theoretical knowledge. As such, little attention is paid to the clinical features or the pathological basis of diseases. The stress here is on management, for example, the approach to a clinical condition, the drugs to give for treatment, the type of monitoring accorded, subsequent approach should tne initial treatment fail, etc. It includes not only the common emergency medical conditions but also many not-so-common conditions that can be potentially life-threatening. This handbook was done by extensive research reading of numerous textbooks, reference books, subspecialty books, journals and review articles as I progressed through my brief medical career from a medical officer to a medical registrar and later, a general physician. Information was also obtained and verified from colleagues, some of whom were eminent figures in certain subspecialties. Opinions as well as criticisms were also gathered from the junior staff to make sure that, as end-users, they could make use of this handbook to the fullest. It is our sincere and fervent wish as the authors, that our efforts have not resulted in just another handbook of medical emergencies to be displayed on the shelf in the medical library, but a book that is informative, handy and above all, helpful, in the management of various medical emergencies in the hospital. We



hope that all house officers as well as medical officers would find this book an asset during the course of their duties.
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1. CARDIOLOGY _



UNSTABLE ANGINA



•



The development of unstable symptoms carries a 10-20% risk of progression to acute MI. When ECG evidence of transient myocardial ishcaemia (ST-segment changes and /or T-wave inversions during episodes of chest pain) is present, it is almost always associated with critical stenoses in one or more major epicardial coronary arteries.



•



A. Definition •



The following groups of patient may be said to have unstable angina pectoris: 1. Patients with new onset (3episodes/day); 2. Patients with accelerating angina, ie. those with chronic stable angina who develop angina that is distinctly more frequent, severe, prolonged, or precipitated by less exertion than previously; 3. Those with angina at rest.



B.



Management # Algorithm for the management of unstable angina Beta-blocker contraindicated? No



Yes



Beta-blocker at adequate dose + IV nitrate + aspirin + heparin +/- calcium antagonist



Diltiazem + IV nitrate + Aspirin + Heparin



Control in 24 hours



No



Yes Risk factors +



Consider coronary angiography



+



Exercise Stress ECG Medical therapy



1.



General measures:



1.1 Cardiolo gy



• • • • • •



Patient should be admitted to CCU for observation. The cardiac rhythm should be monitored for 24-48 hours. The patient is encouraged to report any recurrence of pain. Bed rest, sedation and analgesics should be administered as in acute myocardial infarction. Blood pressure should be taken every 15-30 mins for a few hours and then every 1-2 hours. IV line for drug administration should be established. Oxygen should be given via a nasal prong. ECG and cardiac enzymes should be serially monitored to detect AMI. Other risk factors for coronary artery disease (such as diabetes mellitus, hypercholesterolaemia) as well as precipitating factors (such as anaemia) should be looked for and treated if present. CXR should also be taken.



2 •



Treatment of Ischaemia: Usually, beta-blockers, nitrates, and calcium antagonists are used in combination.



a. •



Beta-blockers: Reduce myocardial oxygen demand by inhibiting the increases in heart rate and myocardial contractility caused by adrenergic activity. If not contraindicated, give propranolol 20-40 mg every 8 hours or metoprolol 50mg every 12 hours and titrate quickly to achieve adequate doses (target HR of 55-60 bpm), usually metoprolol 100mg bd or equivalent dose of another beta blocker. Withhold dose if systolic blood pressure is 25% of the amplitude of the R wave) Non-Q wave infarction: Changes are prolonged ST depression and T inversion.



1.5 Cardiolo gy



•



Non-Q wave infarction generally results from incomplete occlusion or spontaneous lysis of the thrombus and it is associated with a higher incidence of reinfarction and recurrent ischaemia.



•



Localization of infarction area: Infarct site Leads showing main changes Anterior Small V3-V4 Extensive V2-V5 Anteroseptal V1-V3 Anterolateral V4-V6, I, AVL Lateral I, II, AVL Inferior II, III, AVF Posterior V1, V2 (reciprocal) Subendocardial (non-Q) Any lead



2. •



Cardiac enzymes: Necrotic cardiac tissue releases cellular enzymes:



• •



Enzyme



Earliest Rise, h



Peak, h



Norma-Non-cardiac lize, sources of days Enzyme



CK-MB CK



3-6 6-8



12-24 24-30



1-2 3-4



AST



8-12



36-48



3-5



LDH



12-24



48-96



7-10



HBD



12



72



10-14



Intramuscular injections, defibrillation, convulsions, vigorous exertion, cerebral infarction, etc Alcoholism, hepatitis, biliary obstruction, cardiac arrest Haemolytic anaemia, pulmonary infarction, neoplastic disease.



CK - creatine kinase AST - aspartate aminotransferase LDH - lactic dehydrogenase HBD - hydroxybutyrate dehydrogenase (a measure of LDH1 and LDH2 concentration can be obtained by measuring serum HBD activity) Enzymes are usually estimated for the first 3 days following a suspected myocardial infarction. Troponin T: * A cardiac specific protein (a cardiac muscle specific protein that binds the troponin complex to the tropomysin strain and neighbouring tropomysin molecules).



1.6 Cardiolo gy



* It is not detectable in healthy individuals. * Troponin T appaers in the circulation as early as 2.5 hours after onset of chest pain (cf. 3 hours for CK-MB) and remains elevated for more than 7 days post-infarction. * Can be measured using a rapid kit. 3.



Other diagnostic techniques: a. Radionuclide studies: • Pyrophosphate scan – useful when the ECG is unhelpful due to preexisting abnormalities (eg. LBBB) or when patient presents late and cardiac enzymes are no longer elevated or are unreliable (limitations: test is only optimal 2-7 days after AMI, insensitive for small infarction). However, this test is only available in specialised centres. b. Echocardiography – images the cardiac structures, pericardium and aorta, allowing identification of regional wall motion abnormalities, valvular abnormalities as well as global, left and right ventricular function. c. Coronary angiography is performed where interventional treatment is indicated. In the peri-infarction period, thrombus is known to appear and vanish, with reperfusion spontaneously.



4. •



General investigations: FBC, BUSE, blood sugar, cholesterol (within 24 hrs or after 3 mons of MI), portable CXR, se creat.



E.



Management of Acute MI



#



Algorithm for the treatment of AMI:



1.7 Cardiolo gy



Clinical features, ECG +/- Cardiac enzymes suggestive of AMI



Rapid examination to exclude hypotension, acute pulmonary oedema ECG monitoring Aspirin Analgesia Oxygen Sedation Others



Reperfusion therapy



Thrombolysis if no contraindications



Not for reperfusion therapy eg. >12 hrs, CI for thrombolysis but Primary PTCA not available



PTCA in selected patient if available



IV heparin if indicated Beta-blocker if no contraindications ACE inhibitor especially anterior MI, CCF, EF 200/120 mmHg. • Known bleeding disorder. • Pregnancy. • Suspected aortic dissection. • Previous allergic reaction to Streptokinase or APSAC (or prior use within 1 yr) - should use tPA. b. Relative contraindications: • Chronic uncontrolled hypertension (diastolic BP >100mmHg), treated or untreated. • Any haemorrhagic retinopathy. • Ischaemic or embolic CVAs in the past. • Major trauma or surgery, >2 weeks and < 2months previously. • Oral anticoagulation, therapeutic. • Active peptic ulcer disease, or haeme-positive stools. • Acute pericarditis, infective endocarditis, intracardiac thrombus. • Subclavian or internal jugular cannulation.



_



Thrombolytic agent: a. Streptokinase: • Cheap, effective and relatively safe. • Antigenic, and its repeated use in a period from 5-7 days to 1 year after first exposure is not recommended. • Invasive vascular procedures should be delayed for 24 hours after streptokinase. • Dosage - 1.5 million units in 100ml saline infused over 60 min. • May premedicate with hydrocortisone 100mg IV and diphenhydramine 25-50mg IV. b. Recombinant tissue plasminogen activator (rtPA/Alteplase): • Relatively expensive. • Non-antigenic, and is the agent of choice if a second or subsequent attempt at thrombolysis is necessary. • Short acting, invasive procedures can be performed within 20-30 min of stopping infusion.



1.10 Cardiolo gy



•



_



Dosage - (i) For adults who weigh >65kg - 15mg bolus followed by 50mg over 30 mins and then 35mg over 60 mins. (ii) For adults who weigh 0.5ug/ml)



Penicillin 3-5 mega units IV 4 hrly for 4-6 wks/Ampicillin 2g 4hrly is preferred in enterococci, plus Gentamicin 1mg/kg IV 8hrly for 4-6 wks (6 wks for enterococci endocarditis; 6 wks for prosthetic valve infection) or Vancomycin 1g IV 12hrly for 4-6 wks, plus Gentamicin 1mg/kg IV 8hrly for 4-6 wks



Staphylococcus aureus



Cloxacillin 2g 4hrly for 4 wks, plus Gentamicin 1mg/kg IV 8hrly for 2 wks (omit gentamicin for significant renal insuffiency, cloxacillin for 6 wks in prosthetic valve endocarditis) or Vancomycin 1g IV 12hrly for 4 wks (For MRSA use vancomycin + gentamicin +/- rifampicin)



Coagulase-negative Staphylococci, Prosthetic valve infection



Cloxacillin 2g IV 4hrly for 6 wks, plus Gentamicin 1mg/kg IV 8hrly for 2 wks +/Rifampicin 300mg bd for 6 wks (Use vancomycin for 6 wks instead of cloxacillin for MRSA)



HACEK strains



Ampicillin 2g IV 4hrly for 4 wks, plus Gentamicin 1 mg/kg IV 8 hrly for 4 weks or Ceftriaxone 2g once daily for 4 wks



4.



Indications for surgery in infective endocarditis: Absolute Indications



Relative indications



Refractory heart failure or shock caused by valvular dysfunction. Myocardial or perivalvular abscess Myocardial spread of infection- complete heart block Ineffective medical therapy (persistent pyrexia, persistently positive blood cultures, new murmurs, development of cardiac failure). Valve obstruction Prosthesis especially unstable or obstructed (especially early infection). Fungal endocarditis Repeated relapses Large vegetations Myocardial spread of infection - VSD Rupture of mitral valve chordae or papillary muscle. Periprosthetic leak Multiple embolic episodes



5.



Monitoring:



•



Patient should be examined regularly for persistent pyrexia, changes in cardiac murmurs, signs of cardiac failure and new embolic phenomena. Persistent fever may be due to drug resistance, concomitant infections or drug allergy. Echocardiography should be repeated (every 1-2 weeks initially) to detect valve dysfunction, development of intracardiac abscesses or vegetations. ECG should be repeated looking for AV block or conduction abnormalities suggesting intracardiac extension of the infection.



• •



1.66 Cardiolo gy



•



Blood culture should be repeated if there are symptoms or signs to suggest persistent infection.



6.



Endocarditis prophylaxis:



a.



Cardiac lesions for which bacterial endocarditis prophylaxis is or is not recommended. Endocarditis prophylaxis recommended A. High risk category Prosthetic cardiac valves, including bioprosthetic and homograft valves Previous bacterial endocarditis, even in the absence of heart disease Complex cyanotic congenital heart disease (eg. single ventricle states, transposition of the great arteries, tetralogy of fallot) Surgically constructed systemic pulmonary shunts or conduits B. Moderate-risk category Rheumatic and other acquired valvular dysfunction, even after valvular surgery Hypertrophic cardiomyopathy Mitral valve prolapse with valvular regurgitation and murmur Most other congenital cardiac malformations (other than above and below) Endocarditis prophylaxis not recommended Isolated secundum ASD Surgical repair without residua beyond 6 months of secundum ASD, VSD or PDA Previous coronary artery bypass graft surgery Mitral valve prolapse without valvular regurgitation or murmur Physiologic, functional, or innocent heart murmurs Previous Kawasaki disease without valvular dysfunction Cardiac pacemakers and implanted defibrillators Previous rheumatic fever without valvular dysfunction



b.



Procedures for which bacterial endocarditis prophylaxis is or is not recommended. Endocarditis prophylaxis recommended Dental procedures known to induce gingival or mucosal bleeding, including professional cleaning



1.67 Cardiolo gy



Tonsillectomy or adenoidectomy Surgical operations that may interrupt intestinal or respiratory mucosa Rigid bronchoscopy Sclerotherapy for oesophageal varices Esophageal dilatation Gallbladder surgery Cystoscopy Urethral dilatation Urethral catheterization if urinary tract infection is present Urinary tract surgery if urinary tract infection is present Prostatic surgery Incision and drainage of infected tissue Vaginal delivery in the presence of infection Endocarditis prophylaxis not recommended Dental procedures not likely to induce gingival bleeding, such as simple adjustment of orthodontic appliances or fillings above the gum line Injection of local intraoral anaesthetic (except intraligamentary injections) Shedding of primary teeth Tympanostomy tube insertion Endotracheal intubation Fiberoptic bronchoscopy with or without biopsy # Cardiac catheterization including balloon angioplasty Transeosophageal echocardiography # Implanted cardiac pacemakers, implanted defibrillators, and coronary stents Endoscopy with or without gastrointestinal biopsy # Vaginal hysterectomy # Cesarean section Vaginal delivery # In the absence of infection: urethral catheterization , D & C, therapeutic abortion, sterilisation procedures, or insertion or removal of IUCD Incision or biopsy of surgically scrubbed skin Circumcision # Prophylaxis is optional for high-risk patients c. Prophylactic Regimens for Dental, Oral, Respiratory Tract, or Esophageal Procedures ; AHA recommendations 1997 Situation Regimen Standard general Amoxicillin 2 g 1 h orally before procedure prophylaxis Unable to take oral Ampicillin 2 g IM or IV within 30 min before procedure medications Allergic to penicillin Clindamycin 600mg 1 hr before procedure or Cephalexin or cefadroxil 2 g 1 hr before procedure or Azithromycin or clarithromycin 500mg 1 hr before procedure Allergic to penicillin and Clindamycin 600mg IV within 30 min before procedure unable to take oral or medications Cefazolin 1 g IM or IV within 30 min before procedure d.



Prophylatic Regimens for Genitourinary, Gastrointestinal (Excluding oesophageal) procedures; AHA recommendations 1997 Situation Regimen High risk patients Ampicillin 2 g IM or IV plus gentamicin 1.5mg/kg (not to exceed 120mg) within 30 min of starting the procedure; 6 hrs later, ampicillin 1 g IM/IV or amoxicillin 1 g PO



1.68 Cardiolo gy



High-risk patients allergic to ampicillin/ amoxicillin Moderate-risk patients



Moderate-risk patients allergic to ampicillin/ amoxicillin



Vancomycin 1 g IV over 1-2 hr plus gentamicin 1.5mg/kg IV or IM (not to exceed 120mg); complete injection/infusion within 30 min of starting the procedure Amoxicillin 2 g PO 1 h before procedure or ampicillin 2 g IM/IV within 30 min of starting the procedure Vancomycin 1 g IV over 1-2 h; complete infusion wihin 30 min of starting the procedure



1.69 Cardiolo gy



2. PULMONARY DISEASE ACUTE EXERCEBATION OF BRONCHIAL ASTHMA •



Due to the potentially life-threatening nature of severe exacerbation of asthma, treatment should be started as soon as the exacerbation is recognized and a quick assessment is made. More detailed assessment, including laboratory studies, should be delayed until after initial therapy has been completed.



A. Assessment History . Clinical Examination. Peak Flow Measurement ( PEFR ). Arterial Blood Gases - in patient who has any of the severe or life threatening features. 1. • • • •



Features of severe asthma: Cannot complete sentence in one breath. Respiration (per minute): 25 or more. Pulse (per minute): 120 or more. PEFR usually 33-50 % of predicted (refer to nomogram) or best.



2. • • • • •



Features of life threatening asthma: Silent chest, cyanosis, feeble respiratory effort. Bradycardia. Hypotension. Exhaustion, confusion or coma. PEFR usually less than 33 % of predicted or best (or a single reading of 75% discharge patient



Repeat nebulised beta2 agonist Observe for 60 min



PEFR >75% Discharge patient



Poor response PEFR 1%



> 20 > 40 > 1.2 > 500



< 10 < 20 < 1.2 < 400



C.



Management of acute renal failure



I.



Strategy



1.



Identify the functional derangement. This requires a high index of suspicion. (N.B. Beware of non-oliguric acute renal failure) Define and neutralise immediate life threatening or potentially life threatening events eg. Pulmonary oedema, hyperkalaemia, severe acidosis Delineate the cause. Remember to exclude a surgical obstruction Plan long term management such as preventing future identical insults, etc



2. 3. 4.



II. Conservative medical management 1. • • •



Fluid management: One of the hallmarks of acute renal failure is a marked reduction in urine production ( 40 mls/hour), continue with a slower fluid replacement regimen. If volume is restored, and blood pressure is still low, use an appropriate inotrope (eg dopamine titrated to less than 10 mcg/kg/min). If volume is restored, with good blood pressure, but urine outflow is poor (less than 40 mls/hour), start IV frusemide as described below. IV frusemide can be given either by slow bolus of 40-120mg repeated as necessary or infusion (dilute in NS) at a rate of 10-60mg/hr with maximal daily dose of 2g. Large doses of IV frusemide for prolonged period may cause hearing loss. If volume is restored, with good blood pressure, and the use of both frusemide and inotrope do not induce adequate urine output, restrict fluid to 500 mls/24 hours plus measured losses. Avoid potassium and food rich in potassium. Keep a strict intake and output chart.



II. IN NORMOTENSIVE PATIENTS: • Fluid challenge should also be given to correct fluid deficit. If good urine flow is established (>40ml/hr), continue with slower fluid replacement regimen. If volume is restored but urine outflow is poor (8.



5.12



Neurology



3.



Head and face, look for: • Injuries. • Facial asymmetry (7th nerve palsy).



4.



Eyes: a. Pupils, look for: • Pin point pupils (pontine lesion, narcotic poisoning, organophosphate poisoning). • Midposition fixed pupils (4-6mm) (midbrain lesion). • Unilateral fixed dilated pupil (uncul herniation with 3rd nerve compression). • Bilateral fixed dilated pupils (brain death, deep coma of any cause). • Skew deviation (brain stem lesion). b. Eye position: • Absence of Doll's eye reflex (brain stem lesions, deep coma). • Sustained conjugate lateral gaze towards one side (destructive hemisphere lesion of the same side, pontine brain stem lesion of opposite side, irritative frontal lesion of opposite side). • Dysconjugate gaze (3rd or 6th nerves palsy). c. Corneal reflex. d. Fundus: • Papilloedema (increased ICP). • Retinal haemorrhage (subarachnoid haemorrhage).



5.



Ears & nostrils: • Look for bleeding, middle ear discharge or drum perforation or CSF leak.



6.



Tongue and mouth: a. Localized injury. b. Breath: • Alcohol (alcohol intoxication). • Ketone (Diabetic ketoacidosis). • Uraemic (Uraemic encephalopathy). • Hepatic (Hepatic encephalopathy). c. Gag reflex.



7.



Neck & meningism: a. Neck stiffness (subarachnoid haemorrhage, meningitis, tonsillar herniation). b. Kernig's sign.



8.



Upper and lower limbs: a. Posture: • Decerebrate posture. • Decorticate posture.
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b. c. d. e. f.



Involuntary movement. Tone. Reflexes. Power. Sensation.



9.



Body: a. Signs of trauma. b. Heart for murmur or arrhythmia especially AF. c. Lung for possible aspiration or collapse. d. Abdomen for stigmata of liver disease, gastroparesis.



C.



Investigations



•



FBC, BUSE, glucose, Ca, LFT, blood C&S, se T4, se cortisol, BFMP, urine ketone, plasma osmolality, CXR, ECG, ABG, toxicology, lumbar puncture (if meningitis is suspected and if no sign of increased ICP) and CT scan/MRI. Gastric lavage if poisoning is suspected.



D. Management 1.



Ensure adequate ventilation, circulation, and body temperature.



2.



If alcohol intoxication is suspected, give thiamine, 100mg IV or IM (before giving dextrose), followed by 100mg IM or orally for 3 days.



3.



If narcotic overdose is suspected (eg when pupils are pinpoint, respiratory rate is 200/>120mmHg) should be treated; but it is important to reduce the blood pressure slowly (to about 100-110mmHg diastolic & 160-180 mmHg systolic) in order to prevent the development of further cerebral ischaemia due to hypotension. Further reduction to more normotensive levels can be achieved more slowly during the ensuing 2-3 days. Antihypertensive agents can be given orally or intravenously. Beta blockers or labetolol are drugs of choice for BP control. If hypotension is present, it should be corrected. Treatment of cerebral oedema: Maximum in 24-72 hours. Steroids are not effective in strokes. Mannitol and frusemide may be helpful. Other measures include 30o head tilt, hyperventilation (target PCO2 25-30 mmHg). In younger patients with large, space occupying, right-sided MCA territory or cerebellar infarctions, craniectomy can be done when conservative therapy fails (see section on intracranial hypertension). Antiplatelets: When initiated early in hospitalized patients, aspirin therapy produces a small but significant benefit within weeks of onset of stroke. Unless there are clear contraindications (eg. aspirin hypersentivity, active peptic ulcer disease, recent GI bleeding or if the patient is already taking an anticoagulant), immediate use of aspirin (with an initial dose of about 150-300mg daily, though a lower maintenance dose might suffice) should be considered in all patients with acute ischaemic stroke, especially if a CT has excluded intracerebral haemorrhage. Anticoagulation: Unfractionated heparin and low molecular weight (LMW) heparin have little overall effect in preventing early recurrent stroke; any reduction in ischaemic stroke is offset by an increase in haemorrhagic stroke. Anticoagulation with unfractionated heparin may be indicated for : (i) Progressing strokes. (ii) Cardiogenic emboli eg AF - delay of several days may be required (see below). Neurology



• • •



4. • • • •



(iii) TIAs particularly recent or crescendo TIAs and/or tight stenoses of the carotid or vertebrobasilar systems. Intracranial-haemorrhage and non-ischaemic causes of stroke must be excluded before anticoagulation is started. If a cardiac source for emboli is identified, full anticoagulation should be delayed for a few days (2-3 days) after a small or moderate ischaemic stroke and for one to two weeks if there is a large infarction. In patients who are on warfarin and with CVA, warfarin should be discontinued; if there is no evidence of intracerebral haemorrhage or haemorrhagic infarction, it can be resumed 72 hours later. Thrombolytic therapy: rtPA may be safe and effective within 3 hrs but not after 4 hours of symptom onset. Risk of bleeding is high, so careful evaluation of imaging study is required. The FDA has approved the use of IV rtPA to treat acute stroke within 3 hours of symptom onset. Close attention to issues of patient eligibility and acute medical management are critical because of the potential for serious complications in otherwise unselected cases. Special considerations:



1. • •



Stroke in evolution: Rule out hemorrhage with CT Scan. Acute anticoagulation therapy or thrombolysis should be considered.



2. • •



Cerebellar Involvement: May present with ataxia, loss of coordination, increased drowsiness. In patients with change in mental status, consider increased oedema or cerebral haemorrhage. Compression on 4th ventricle leads to CSF Outflow Obstruction and elevated ICP. May progress rapidly to death (urgent CT scan essential), surgical decompression of posterior fossa may be needed.



• •



¥



Stroke (Primary and secondary) prevention



1. • • •



Routine interventions: Blood pressure normalization. Stop smoking. Obesity - weight reduction will improve cardiovascular status and glucose tolerance. Diabetes Mellitus - good control is essential.
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• • • 2. • • •



• •



3. a. •



• b. • c. • •
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Cholesterol - Use of stastin to reduce cholesterol level has been shown to reduce incidence of stroke. Improvement in physical activity. Hormone Replacement Therapy (HRT) may reduce risk slightly. Antiplatelet agents: Antiplatelet therapy causes significant risk reduction for stroke, myocardial infarction or vascular death in the whole population at risk and in patients with cerebrovascular diseases. For all patients having experienced a prior TIA/stroke, Aspirin is the agent of choice because of its antiplatelet activity, low cost, and efficacy. Dosage: 75-300mg/day. Ticlopidine 250mg bd is an alternative to aspirin in patients who cannot tolerate or who have failed on aspirin therapy. Although ticlopidine was shown to be slightly more effective than aspirin, ticlopidine has a higher incidence of adverse effects (diarrhea, rash, and severe neutropenia). FBC should be monitored in 2 weeks and 1 month. The combination of antiplatelet agents with different mechanisms of action may have additive effects in preventing stroke recurrence eg. aspirin 75-300mg daily + dipyridamole 75mg tds or SR 400mg daily. If TIAs/stroke continue to occur on aspirin, options (after extensive search for treatable risk factors) are: Consider other antiplatelet therapies eg. ticlopidine, clopidrogrel. Add dipyridamole or combination of aspirin with other antipletelet agents. Consider anticoagulation. Anticoagulation: Atrial fibrillation: Anticoagulation is recommended for all patients with chronic or paroxysmal atrial fibrillation if cardiac disease such as hypertension, rheumatic heart disease, coronary artery disease, CCF, or thyrotoxicosis is present (in the absence of contraindication eg. coagulation disorder, GI bleeding, liver disease, frequent falling). Lone AF in patients age > 65 can be treated with either aspirin or anticoagulation (refer to section on AF for details). Short-term anticoagulation prior to attempting to convert (electrically or pharmacologically) to sinus rhythm should be considered for patients who have been in AF or flutter for longer than 2 days. Heart valves: All patients with mechanical prosthetic cardiac valves should receive anticoagulant. Others: Warfarin can also be used if a patient has had several TIAs that were not controlled by aspirin. If TIAs /stroke continue to occur on anticoagulation, options (after extensive search for treatable risk factors) are: Increase the INR range. Neurology



-



4. • • • • •



Add antiplatelet agents.



Carotid Endarterectomy All patients with transient ischaemic attacks or recent minor strokes without an obvious cardiac cause, who are otherwise fit for surgery, should be screened with noninvasive ultrasonographic techniques. Those with minimal narrowing or none should be treated with what is currently the best medical care. Those with moderate or severe narrowing should be seriously considered for arteriography. Patients with high-grade stenosis (70-99%) from arteriography should be considered for carotid endarterectomy. Perioperative risks are increased in female pateints, patients with peripheral vascular disease and systolic hypertension (>180 mmHg).



II. Intracerebral Haemorrhage A. Causes •



Hypertension, arteriovenous malformations, cerebral tumours, haematological disease, berry aneurysms, mycotic aneurysms and etc.



B.



Clinical Features



• •



Often indistinguishable from cerebral infarction. Severe headache, vomiting and impairment of consciousness are more common with haemorrhage. Neurological deficit is of sudden onset.



C.



Investigations



•



CT scan is required to determine the exact site and size of the haematoma and exclude other pathologies.



D. Management • • • • •



General measures, blood pressure control, treatment of cerebral oedema as in cerebral infarction. Anticoagulation is contraindicated. Correction of any coagulation disorders. Surgical evacuation of haematoma may be indicated in cerebellar haematomas and surgically accessible cerebral haematomas causing significant mass effect. In non-hypertensive ICH, patients should be investigated for the underlying cause (eg cerebral angiography).
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III. Subarachnoid Haemorrhage • • •



Refers to bleeding which occurs principally within the subarachnoid space. Causes are rupture of an intracranial (usually Berry) aneurysm (75%), bleeding from an arteriovenous malformation (AVM) (5%), and unknown (20%). Rare associations with SAH: Bleeding disorders, mycotic aneurysms, bacterial meningitis, brain tumour, arteritis, Marfan’s syndrome, Ehlers-Danlos syndrome, coarctation of aorta, polycystic kidney.



A. Clinical Features •



• •



Sudden onset of severe headache, loss of consciousness, meningism ie. neck stiffness, Kernig’s sign, photophobia, vomiting, retinal haemorrhage (subhyaloid haemorrhages), seizures, ECG abnormalities (eg.T wave inversion, ST segment changes, U waves and QT prolongation). Neurological deficits, related to the site of the aneurysm and size of the haemorrhage. Complications of SAH include rebleeding (20% at 2 weeks), vasospasm with ischaemia (day 4-14), hydrocephalus, seizures, and SIADH. Clinical Grading system:



1.



Hunt and Hess:



Grade I Grade II Grade III Grade IV Grade V 2.



Awake, with no symptoms, or mild headache and /or nuchal rigidity. Awake, with moderate to severe headache, and with nuchal rigidity. Drowsy or confused, with or without focal deficits. Stuporous, with moderate to severe hemiparesis, and signs of increased intracranial pressure. Comatose with signs of severe increased intracranial pressure.



World Federation of Neurologic Surgeons (WFNS):
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Grade I Grade II Grade III Grade IV Grade V # # #



GCS 15 14-13 Absent 14-13 Present 12-7 6-3



Focal deficit Absent



Present or absent Present or absent



Grade I or II patients have the best prognosis and should undergo early cerebral angiography and definitive intervention, particularly if evaluation is within the first 48 hours of onset. Grade III patients may undergo angiography early, but then should be managed conservatively until their grade improves and surgical risk decreases. Grade IV and V patients have a poor prognosis and require medical management until their state improves. Angiography may be performed later in such cases if they improve sufficiently to warrant more definitive care.



B.



Investigations



• • •



•



General investigations as in cerebral infarction. CT scan/MRI. Lumbar puncture - should be performed when the clinical impression of SAH is not confirmed by CT. It is important to exclude a traumatic spinal tap (when haemorrhagic CSF is obtained, the following measures may differentiate between SAH and traumatic tap: (i) Immediate centrifugation which shows Xanthochromatic supernatant indicates SAH (ii) Comparison of the first and last specimens of CSF will show significant decline in RBC count when the blood is from traumatic tap). Angiography is needed if surgery is comtemplated.



C.



Management



1.



Initial management:



a. • •



General care: Bed rest with room darkened and noise minimized. Sedation with phenobarbitone or diazepam is instituted to prevent excitement and elevation of BP. Oxygen, prevention of gastric erosions, maintenance of fluid and electrolyte balance. Nausea and vomiting should be treated promptly. Stool softeners should be given.



• • • b. • • c.



Blood pressure control: With the exception of patients with cerebral vasospasm, severe hypertension (diastolic >120mmHg) should be controlled with sedation, analgesias and antihypertensives. Hypotension should be avoided. Calcium channel blockers may have potential advantages with reference to vasospasm. Prevention of vasospasm:
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•



•



Nimodipine has been shown to reduce morbidity & mortality following SAH. Nimodipine (usually given once the diagnosis is established) can be given at a dose of 30-60mg PO 4 hrly for 3 weeks initiated within 4 days of presentations. If the patient cannot take the medication by mouth, it is administered by NG tube or intravenously. If IV nimodipine is available, it should be given as infusion solution for 5-14 days followed by oral nimodipine for additional 7 days. Nimodipine infusion should be started at a dose of 1mg/hr for 2 hrs. If this is well tolerated and no marked reduction in blood pressure, the dose is increased after 2 hrs to 2mg/hr. Patients whose body weight is appreciably 60 mins



Give IV diazepam 0.2mg/kg at 5mg/min or lorazepam 4 mg at 2mg/min & repeat if seizures do not stop after 5 min Give loading dose of IV phenytoin 15- 20mg/kg at 60-90 mins if patient has severe systemic disturbances eg. extreme hyperthermia



Anaethesia with Midazolam 0.15-0.20 mg/kg loading followed by 0.06-1.1 mg/kg/h or Propofol 1-2mg/kg then 3-10mg/kg/h or Thiopentone 3-5mg/kg loading followed by 50mg/h EEG monitoring - to maintain burst suppression



Seizures stop
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Further workup to define cause eg. CT scan, and LP for suspected meningitis



Neurology



1.



General measures:



•



•



Maintain airway with oropharyngeal airway. Put patients on their side in a semiprone position. Give oxygen. Monitor vital signs and temperature and institute appropriate measures. IV infusion eg. normal saline as appropriate. Monitor electrolytes and acid base balance and treat cerebral oedema as appropriate. Dextrose should be given if hypoglycaemia is suspected. Thiamine should also be given if alcoholism appears likely. Patient should be transferred to ICU if fits persisted despite initial treatment with diazepam and phenytoin. Attempt should be made to identify aetiology.



2.



Specific measures:



a.



Diazepam - IV 0.2mg/kg at 5mg/min (usually 5-10mg), repeated after 5mins as necessary up to 20mg bolus or when seizures stop or when significant respiratory depression occurs. Following then, if seizures recur, 5-10mg IV can be given every 20-30 mins. Maximum dose is 3mg/kg/day. Diazepam can also be given rectally if IV access is not readily available. Do not give IM diazepam. Alternatively, lorazepam , 2-4mg IV every 5-10 mins, up to a total dose of 10mg can be given (Advantage: lower risk of hypotension and respiratory arrest, longer action, rate of injection not critical. Disadvantage: risk of acute tolerance, no effect if repeated use).



• • • • •



•



b. • • •



• • • c.



Phenytoin IV: 2nd line drug if seizures persisted after 20-30 mins. Drug of choice due to its high efficacy, long duration of action, and low incidence of serious complications. Recommended initial loading dose: IV 15-20mg/kg at a rate of < 50mg/min. Phenytoin should be administered manually close to the vein via a large-bore IV infusing glucose-free saline to prevent precipitation in the line. Additional IV phenytoin loading of 5-10mg/kg may need to be given in some patients (max 30mg/kg). Daily maintenance dose - 5mg/kg/day orally or IV 12-24 hours after loading dose. Continuous ECG monitoring is required. Phenytoin is contraindicated in heart block. Plasma phenytoin level monitoring may be required (draw blood 2-4 hours after loading dose). Phenobarbitone:
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• • • • d. • • • e.



An alternative for phenytoin or when seizures recur despite a full loading dose of phenytoin (Advantages over phenytoin: Quicker injection time, prolonged action, single IV line, potential cerebro-protective action). Usual loading dose - IV 15-20 mg/kg at a rate of 50-100 mg/min. An additional loading dose of 5-10mg/kg may need to be given in some patients. Daily maintenance dose - 5mg/kg/day given orally or IV 12-24 hours after loading dose. ECG and BP monitoring is required. Other anticonvulsants which may be used include IM paraldehyde, IV lignocaine and IV sodium vaproate if facilities for immediate ventilation are not available after the above measures have been taken. Sodium valproate IV appears to stop some types of status epilepticus. It can be given at a loading dose of IV 15mg/kg followed by maintenance 1mg/kg/hr given 30 mins after bolus & maintained for 5-6 hrs. Paraldehyde (5-10ml IM) requires glass syringes as it corrodes rubber & plastic. Lignocaine can be given at a loading dose of 100mg (1.5-2mg/kg) IV followed by continuous infusion at 1-2mg/min. In resistant cases, paralysis and I.P.P.V. may be required. Midazolam, propofol or thiopentone can be given for 24-48 hours to achieve EEG burst suppression if seizures continue to occur.
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_



INTRACRANIAL HYPERTENSION



A. Symptoms and Signs 1. • •



General features: Headache, vomiting, papilloedema, change of conscious level. Hypertension, bradycardia (Cushing’s reflex).



2. a. •



Herniation: Diencephalic herniation (Central tentorial herniation) Cause by a midline lesion or diffuse swelling of the cerebral hemispheres results in a vertical displacement of the midbrain and diencephalon through the tentorial hiatus. (i) deterioration of conscious level (ii) small pupils and subsequently become dilated (iii) upward gaze palsy (iv) Cheyne-stokes respiration. Uncal herniation (Lateral tentorial herniation) Caused by a unilateral expanding mass causing tentorial (uncul) herniation as the medial edge of the temporal lobe herniates through the tentorial hiatus.



• b. •
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• c. • •



(i) deterioration of conscious level (ii) dilated, unreactive pupil ipsilateral to the mass [3rd nerve palsy] (iii) hemiparesis on either side [false localising sign- produce weakness on the same side]. Tonsillar herniation. Caused by a subtentorial expanding mass causing herniation of the cerebellar tonsils through the foramen magnum. (i) depression of conscious level (ii) repiratory irregularities or apnoea (iii) neck stiffness and head tilt.



B.



Management



•



Neurosurgical intervention is the definitive treatment for some focal causes and medical treatment is helpful for increased ICP following ischaemic, anoxic or metabolic brain necrosis.



1. •



General measures: Patient should be placed in bed with the head elevated 30 degrees and in the midline. Stimulation by family and staff (eg turning the head, suctioning) should be kept to a minimum. Avoid hypotonic IV solutions or fluids that contain large amounts of free water (eg 5%D/W ). Restrict fluid to 1000ml of normal saline/m2 body surface per day and monitor BP, serum osmolality and urine output.



• • 2. • • • • • • • •



3. • •



Osmotic agents: This can be initiated with mannitol, glycerol or other agents. Mannitol given in 0.5-1.0 g/kg (eg. 100-200ml of 20% over 15-30 min) every 6 hourly for 24-72 hours. It draws water from the brain tissue compartment into the systemic vascular compartment. The effect starts within minutes and lasts for several hours. The effect on both urine output and ICP is extended with a loop diuretic. IV frusemide 40-80 mg 6hourly may be given. Indwelling bladder catheter is necessary. Monitor vital signs, electrolytes, BU and osmolality (aim at 300-320mOsm/liter) frequently. Usually used in anticipation of more definitive treatment. If the ICP is stabilized with continuous hyperosmolar therapy, this treatment is best withdrawn slowly and with close neurological observation. Complications included (i) rebound increase in ICP (ii) acute intravascular volume expansion with pulmonary oedema or congestive cardiac failure (iii) dehydration and hypernatraemia.



Hyperventilation: Produces a fall in arterial PCO2 thereby reducing cerebral blood flow. Hyperventilation is an excellent acute treatment, but the effect on ICP is not well-sustained. • Patient should be sedated, paralysed and ventilated. • Maintained PaCO2 at 25-30mm Hg. 5.30 Neurology



•



•



4. •



• • 5. • • 6. • •



After ICP has been controlled, a stabilizing treatment and a long-term definitive plan should be developed. Usually the first-order stablizing treatment is an osmotic treatment; with effective initiation of this osmotic treatment hyperventilation can be withdrawn. Withdrawal is best accomplished over 24h in approximately 5 mmHg PaCO2 increments between 25-40mmHg. This time period should be longer if tachyphylaxis has developed. Corticosteroids: Effective in reducing the oedema surrounding a tumour or an abscess (vasogenic cerebral oedema) . Ischaemic and traumatic causes of oedema (cytotoxic cerebral oedema- that associated with anoxia) are not likely to benefit from corticosteroids. IV dexamathasone 8mg given initially, followed by 4-8mg IV or orally 6-8 hourly. The regimen is then tapered or increased depending on patient response. The effect begins in 4-6 hours and peaks at 24 hours. Barbiturate coma: When other methods of controlling increased intracranial pressure fail, IV barbiturates may be used to control increased intracranial pressure. Pentobarbitone, thiopentone and occasionally, phenobarbitone have been used. Surgery: When all else failed, large bifrontal craniectomies have been performed to decompress the intracranial contents under conditions of massively increased and medically unresponsive intracranial pressures. Acute obstructive hydrocephalus may require an insertion of lateral ventricular catheter.
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_



TETANUS



•



Tetanus is an acute, often fatal disease caused by exotoxins (tetanospasmin) produced in Clostridia tetani infection.



A. Pathogenesis •



Cl. tetani is an anaerobic, spore-bearing, gram-positive bacillus.The spores are found in faeces, soil, dust, and on instruments.The usual mode of entry is through a puncture wound or laceration. The spores may then germinate and produce the exotoxin. This then travels up peripheral nerves or via the blood system and lymphatics to the central nervous system and interferes with inhibitory synapes.



B.



Clinical Features



• •



Incubation period varies from 2-60 days (usually 10 years have elapsed since the last booster dose or the last dose of the basic immunization. ii) For all other wounds -if >5 years have elapsed since the last booster dose or the last dose of the basic immunization. If tetanus prophylaxis is indicated during the period between the second primary dose and the reinforcing dose, a dose of toxoid should be given. The non-immune should receive a full course of immunization. If the immune status is unknown, assume that the patient is non-immune.



•



Passive immunization with Human tetanus immunoglubulin plus antitetanus toxoid should be given when the wound is other than clean, minor wounds: The immunization history is unknown or of questionable validity. Individuals who have received no prior tetanus toxoid, or who have received only one tetanus toxoid. The interval since the third dose of immunization or the last booster dose is >10 years; and a delay of >24 hours has occurred between the time of injury and initiation of specific tetanus prophylaxis; and the injury is of type that could readily lead to fulminant tetanus. Give 250-500 Units IM.



_



ALCOHOL WITHDRAWAL



•



Alcohol withdrawal syndrome emerges after a period of relative or absolute abstinence from alcohol in the presence of ethanol-induced cellular tolerance.



A



Clinical Features



1. •



Minor Withdrawal: Symptoms usually appear a few hours (5-10h) after reduction or cessation of alcohol consumption and resolve within 48-72 hours. Symptoms are characterized by autonomic nervous system dysfunction (eg. tachycardia, tachypnoea, fever, hypertension, diaphoresis, tremulousness), GI symptoms (eg. anorexia, nausea, vomiting), behavioural changes (eg. restlessness, irritability, agitation), cognitive function impairment (eg. distractability, poor memory), weakness, insomnia, nightmares, feeling of anxiety, etc. Anxiety, insomnia, and mild levels of autonomic dysfunction may persist for 6 months or more.



• • •



•



• 2.



Delirium tremens:
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• • •



Symptoms usually appear 72-96 hrs after cessation of drinking and generally starts to resolve within 3-5 days. Seen in 5-10% of alcohol withdrawal and mortality is 5%. Manifested by tremulousness, hallucinations, agitation, confusion, disorientation, and autonomic overactivity, including fever, tachycardia, and profuse perspiration.



3. •



Withdrawal seizures ('Rum fits'): Occur 12-48 hours after cessation of intake and are usually generalized motor seizures.



B.



Management



1.



General measures: Abstinence from alcohol, rest, adequate nutrition, reality orientation, care of airway, etc.



2. •



Hydration: Free oral fluids if tolerating. If patient is not able to take orally, maintenance IV fluids may be adequate. Watch out of overhydration. Correct any electrolyte imbalance. Severe liver disease may result in hypoglycaemia, and starvation may result in ketoacidosis. Glucose should be administered early, either as a bolus or 25-50g (if the patient is comatose) as a dextrose plus electrolyte solution.



• •



3. • • 4. • •



•



• • •



Vitamin supplementation: Thiamine 50-100mg IM should be given prior to glucose for 3 days followed by oral thiamine 100mg daily. Folate, multivitamin, vitamin B complex should also be given. Sedation: Benzodiazepines are the drugs of choice because they do not lower the seizure threshold. They should be used on an as-needed basis. Diazepam: 5-20mg orally every 2-6 hrs depends on severity with maximum of 80-100mg daily. IV diazepam slow bolus can be given in severely agitated patient. Once withdrawal symptoms have abated, taper the dose gradually over a period of 1-2 weeks. Chlordiazepoxide, 25-100mg IV or orally, repeated every 2-6 hours as needed with maximum of 500mg in the first 24 hours. Halves the dose over the next 24 hours and then reduces the dose by 25-50mg/day each day thereafter. Chlormethiazole, 4-10g/day in 3-4 divided doses. IV preparation can also be given if needed. Decrease the dose by 20% on successive days over a period of 3-5 days. Beta-adrenergic blockers eg. atenolol 100mg daily can be used as adjunct to benzodiazepines to treat autonomic hyperactivity. Antipsychotic medications such as thioridazine or haloperidol are sometimes used for delirium tremens.
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5. •



Seizures control: Withdrawal seizures respond to oral or IV benzodiazepines, if they are frequent, phenytoin or barbiturates can be effective in the acute setting. Treatment with chronic anticonvulsant drugs is not indicated. Other causes of seizures need to be excluded.



6.



Search for and treat complicating illnesses.
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NEUROLEPTIC MALIGNANT SYNDROME



•



NMS is a catatonic like state associated with fever (hyperthermia), altered mental status, muscle rigidity, and autonomic dysfunction seen in patients taking neuroleptic agents. It may also occur in patients who withdraw from antiparkinson medications and patients who use recreational drugs. NMS may occur within hours of taking neuroleptic but usually occurs within the first 2 weeks of treatment with neuroleptic agents. NMS is more likely to occur if rapid increase in dosage is done, IM depot preparation is used and concomitant use of other drugs like lithium. NMS can also occur at any time during antipsychotic drug use. Most commonly implicated neuroleptic agents are low dose high potency neuroleptic agents (eg. haloperidol, fluphenazine).



•



•



A. Clinical Features 1. • • • •



Core symptoms: Fever, often >40oC. Severe muscle rigidity - typically 'lead pipe' or 'plastic' type of rigidity. Altered consciousness - clouding of sensorium, possibly progressing to stupor or coma. Autonomic instability - labile pulse and blood pressure, diaphoresis, tachypnoea, pallor etc.



2.



Additional symptoms: tremor, dyskinesia, akinesia, oculogyric crisis, opisthotonos, and chorea. Hypertonic pharyngeal musculature may lead to dysarthria, dysphagia, sialorrhoea, and respiratory complications. Babinski's signs and generalised tonic-clonic seizures are occasionally seen.



3. • • • •



Laboratory Features: Elevated CPK to 2000-15,000U . Leukocytosis - 15,000-30,000/ul with a shift to the left. EEG usually normal. Liver function- occasionally, liver enzyme elevation is found.



4. • • • •



Complications: Renal- Rhabdomyolysis with myoglobinuria and acute renal failure. Cardiac- Cardiac arrest or MI with pulmonary oedema. Pulmonary- hypoxia, aspiration and pulmonary embolism. Others- anterior tibial syndrome, infections, hepatic failure and DIVC.



B.



Investigations



•



FBC, TWDC, BUSE, Se Calcium, CPK, ABG, urinalysis, urine myoglobin, coagulation studies, ECG, CXR, lumbar puncture if meningitis is suspected.
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C.



Differential Diagnosis



• • •



Endocine: Environmental: Infections:



•



Neuromuscular



•



Toxic:



•



Serotonine syndrome:



Hyperthyroidism Heat stroke Meningitis Encephalitis Sepsis Tetanus Rabies Malignant hyperthermia Parkinson disease Severe dystonia Amphetamines Cocaine Anticholinergics MAO inhibitors. Selective Serotonin receptor inhibitors (SSRI)



D. Treatment 1. • • • • • 2. • # •



•



Supportive measures: ICU monitoring. The offending drug should be withdrawn. Antipyretics, cooling blankets, ice packs to return the temperature as close to normal as possible. Supplemental oxygen with or without mechanical ventilation as needed to support the patient's respiratory status. IV fluids should be given initially for hypotension. A urine output of 30ml/h or greater should be maintained. Pharmacotherapy: Bromocriptine: 2.5-10mg 3X daily up to 60mg/day. Bromocriptine may be used in conjunction with dantrolene with similar dosage patterns. Dantrolene: IV with initial dose of 1-3mg/kg over 10-15 mins as needed to alleviate rigidity and should not exceed 10mg/kg/day. or Orally or NG with initial dosage range from 100-200mg/day (in divided doses eg. 50-100mg bd) up to 700mg/day may be given. Alternative therapy: Amantadine 200-400mg/day in two divided doses. Benzodiazepines: eg. lorazepam 2mg IV and 2mg in repeated doses (or diazepam) if necessary.
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• •



In cases associated with withdrawal of dopamine agonists (eg. L-dopa, bromocriptine) reinstitution of dopaminergic therapy and more gradual withdrawal should be undertaken. In cases following psychotropic therapy, Electro Convulsive therapy might be indicated in stubborn cases.



3. •



Re-treatment strategies: If neuroleptics are needed, institute treatment as long as possible after an episode of NMS. Try a neuroleptic from a different family (if possible, a low-potency agent). Start with a low dose in hospital setting and gradually increase the dose. The patients should be monitored clinically and also with CPK levels.



_



GUILLAIN BARRE SYNDROME (ACUTE IDIOPATHIC DEMYELINATING POLYRADICULONEURITIS [AIDP])



A. Antecedent events / associated diseases • • • • • •



Acute infectious disease: Campylobacter jejuni, viral (viral exanthems, CMV, EBV, HIV), myocoplasma Surgery. Immunization. Hodgkin's lymphomas. Systemic lupus erythematosus. Thrombolytic agents (rare).



B.



Clinical features



• •



Usually preceded by acute illness, as mentioned above. Mainly motor polyneuropathy, often progressive and ascending over 3 days to 4 weeks but it may come on rapidly and affect all 4 limbs simultaneously. Proximal muscle may be more affected. Trunk, respiration and cranial nerves (especially VII) may be affected. Sensory symptoms are common but signs usually difficult to detect.



• •



5.39



Neurology



• • •



Areflexia occurs early and is generalized. Bladder or bowel dysfunction at the onset or persisting during the disease is rare. Autonomic dysfunction can cause cardiac arrhythmias.



C.



Investigations



•



The increase in CSF protein with less than 10 cells/ml strongly supports the diagnosis when found after the first week of symptoms or when a progressive rise of protein content is demonstrated from several lumbar punctures. Nerve conduction studies usually show a demyelinating pattern but may occasionally show primary axonal pattern.



•



D. Management 1.



General management:



•



• • •



Monitor vital capacity (not peak expiratory flow): intubation and ventilation if breathless or vital capacity 150mmol/L (hypernatraemia). After volume is restored and hyperglycaemia has responded to insulin therapy, a 5% dextrose solution can be given to patients with persistent hyperosmolarity and hypernatremia (see section on hypernatraemia).



• •
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•



K deficit should be anticipated during insulin treatment and should be replaced as in DKA.



3. •



Insulin therapy: The patients are extremely sensitive to insulin hence only low doses need to be used. Blood glucose should be lowered more gradually than in DKA (as risk of cerebral oedema is more likely). Give 10U IV bolus soluble insulin followed by continuous infusion at a rate of 3U/hr and reduced accordingly as shown in table below (increased to 6U/hr if there is poor response in glucose reduction).



• •



Blood glucose (mmol/l) 20



*



Insulin infusion rate (ml/hour) 0-0.5 1 2 3



IV Fluid Dextrose Dextrose NS or 1/2 NS* NS or 1/2 NS*



Depends on serum Na level.



4. •



Prevention of venous and arterial thromboses: Heparinize patient for 2-3 days eg. SC 5000U 8hrly.



5.



Look for and treat precipitating events.



6.



After the acute episode, the patient can usually be controlled with diet either alone or with small doses of oral hypoglycaemic agents. THERAPY OF DIABETIS MELITUS IN SURGICAL PATIENTS



_ • • •



Good blood glucose control is necessary to (i) avoid symptomatic hyperglycaemia or hypoglycaemia and their acute complications (ii) allow a normal inflammatory response and wound healing. Minor surgery is defined as a procedure after which the patient may be allowed to eat and drink within 4 hours; all other procedures are classified as major. The surgical senario could be (A) elective or (B) emergency.



A. Elective surgery I. Insulin-treated diabetics 1. • •



Major surgery:



Admit to hospital 2 to 3 days before operation. Establish good preoperative control (a twice daily mixture of short and intermediate acting insulin is acceptable or maintain the basal-bolus regime). • Monitor blood glucose pre-meals and pre-bed. • Schedule the timing of the operation for the early part of the day to avoid prolonged fasting. 6.8 Endocrinology & Metabolic disease



•



Two methods are available: a. • • • •



Dextrose drip and variable-rate insulin infusion Give the usual prescribed insulin on the night before the operation. Perform a blood glucose stat in the morning. Omit the morning dose on the morning of operation. Start infusion of dextrose 5%, add 1g KCl to each litre, and run at a constant rate appropriate to the patient’s fluid requirements, usually 125ml/hr. Make up a solution of soluble insulin 1U/ml saline in a syringe and infuse IV using infusion pump or paediatric drip set (50U in 50ml of 0.9%). The suggested infusion rate is as shown below: Blood glucose (mmol/L) 20



# # # •



• • •



b. • •



Infusion rate 0-0.5U/h 1-2U/h 2-3U/h 4U/h 6 & review



Adjust the insulin infusion rate according to the response as shown by serial monitoring. Do not change insulin infusion rate if blood glucose level ranges between 5-10 mmol/L. This is only a guide and different patients may respond differently. In some circumstances, higher doses of insulin infusion will be needed (up to 2x or 3x of above infusion rate) eg. in patients with severe infection, in cardiac surgery, if adrenergic agent is being used, in patients on high doses of corticosteroids. Measure blood glucose levels 2hourly until stable (5-10mmol/L is ideal) then 4 hourly. However, do at least once during surgery; each hour, if surgery takes >1 hour; at least once in the recovery area. K level should also be monitored and adjusted accordingly. Continue the regimen until the patient is eating and then switch back to the previous regimen. The usual SC insulin regimen may need to be modified until a full diet is resumed; control may initially be easier using a regimen of short-acting insulin given before meals & intermediate acting insulin at bedtime (basal bolus) as this allows greater flexibility and adjustments can be made more quickly. Glucose-insulin infusion (when no pump is available): Give the prescribed dose of SC insulin on the night before the operation. Omit the morning dose on the morning of operation. Begin an infusion of dextrose 5% containing 1g KCl and soluble insulin 16 units per litre initially. Run it at a rate appropriate to the patient’s fluid requirements, usually 125ml/h. Adjust insulin dose added to dextrose 5%as follows:
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Blood glucose (mmol/L) 20 •



Infusion rate 0-4U insulin/L 8 U insulin/L 16U insulin/L 32U insulin/L 64U & review



Glucose monitoring as in 1 (mentioned earlier).



2.



Minor surgery:



• •



List the patient early, to prevent unnecessary prolonged fasting. Follow the above preoperative regimen. Omit insulin on the day of operation. Do preoperative, immediate postoperative and 4 hrly postoperative blood glucose estimations. Give soluble insulin on return from theatre when the patient can take oral carbohydrate, 50% of usual dose, should be given by noon. Give normal evening insulin. Use soluble insulin intravenous regime if blood sugar >15mmol/L.



• • •



II. Non-insulin-dependent diabetics a. • • • • •



If the patient’s glucose is well controlled (random blood glucose < 12-15, fasting < 9-10 mmol/L) Fast the patient as usual. Omit the tablet on the day of operation. Check the blood glucose concentration before and soon after operation; if the blood glucose value is over 12 to 15mmol/L start soluble insulin subcutaneously, eg. 6-10 U of soluble insulin. Oral hypoglycaemic agents should be reintroduced when oral intake is resumed. If a major operation is planned or if postoperative ‘nil by mouth’ is likely to prolonged, it is best to use insulin and glucose infusions as for insulindependent diabetics.



b.



If the diabetes is poorly controlled (random blood glucose >15mmol/L), the patient should be started on insulin before the operation, using one of the regimens described above.



B.



EMERGENCY SURGERY



•



In the event that emergency surgery is indicated, there might be no time to establish good metabolic control. In such a situation, the priority is to correct the volume/electrolyte state as best as possible, particularly the potassium level; acid base would have to be corrected till it is not dangerously deranged. The surgical procedure might then be allowed to commence. The glucose level can be tackled during and after the surgical



6.10 disease



Endocrinology & Metabolic



_



procedures. To address these problems, the operation may need to be delayed for 4-6 hours. MYXOEDEMATOUS COMA



A. Symptoms and Signs • • • • • • • • • • • • •



Most patients are female Commoner in cold countries Usually elderly Looks hypothyroid Hypothermia Hypotension Hyporeflexia Bradycardia Comatose Fits Hypoventilation Hypothermia A stroke or use of some sedative depressant medications might be identifiable.



B.



Investigations



• • • • •



Hypoglycaemia Hyponatraemia/occasionally a SIADH-like picture Macrocytic anaemia Hypoxaemia Hypoadrenalism



C.



Management



1.



Take free T3, free T4, TSH, FBC, BUSE, blood C&S, urine microscopy & culture, ABG, blood glucose.



2.



Treatment should be started on clinical grounds, if in genuine doubt, it is worth treating as for myxoedema coma, as giving L-thyroxine judiciously is unlikely to be harmful in the short term.



3. •



Thyroid hormone replacement: Replacement of thyroid hormone should be gentle as patients are elderly and liable to cardiac arrhythmias, heart failure or infarct. • Whether T4 or T3 or both should be given is controversial,T3 has faster duration of action, whereas T4 replacement is easier and more reliable and its action is smoother. • T4 - IV 200mcg bolus followed by daily dose of 100mcg until patient can take orally (oral T4 may be given if T3 or IV T4 and is not available but the action is too slow). 6.11 Endocrinology & Metabolic disease



•



T3 - IV or oral by NG tube 10-20 micrograms 12hrly until T4 can be given orally. # If ischaemic heart disease is suspected , the dosage of both the above should be halved.



4.



Steroids - All patients should be given 100mg hydrocortisone IV stat and then 50-100mg 8hrly as these patients may have impaired reponse to stress due to impaired ACTH secretion.



5.



Ventilation - If PaO2 is40mmHg(5.3kPa), assisted ventilation may be required.



6.



Hypothermia - Do not warm the patient rapidly. This may cause cardiovascular collapse. Use lots of blankets and monitor the rectal temperature. Do not correct faster than 1o C per hour. A low reading thermometer would be needed.



7.



Hypoglycaemia - should be corrected.



8.



Hypotension - If present , plasma expanders should be given. CVP line may be needed.



9.



Hyponatraemia - nearly always caused by dilution and redistribution. Appropriate treatment is fluid restriction. However, if Na is 6). Severe poisoning: Convulsions, coma, respiratory and cardiovascular failure, dehydration, acute renal failure, and acidosis. Other complications include hypoglycaemia, cerebral and pulmonary oedema.



•



C.



Investigations



•



Salicylates are identified by a positive ferric chloride test on either blood or urine sample.
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•



Blood salicylates level should be taken: Level >70mg/dl at any time represents moderate to severe intoxication; levels greater than 100mg/dl are very serious and often fatal. An elevated haematocrit, white blood cell count, platelet count, hyponatraemia, hypernatraemia, hyperkalaemia, hypokalaemia and hypoglycaemia may be seen. Respiratory alkalosis coupled with metabolic acidosis, respiratory alkalosis, metabolic acidosis, and mixed respiratory and metabolic acidosis may be present. Prothrombin time may be prolonged.



D



Management



•



Gastric lavage should be performed up to 12-24 hours. Activated charcoal in repeated doses should be given. Correct dehydration and alkalosis with 0.9% NS and potassium as indicated. Correct electrolytes imbalance. Oxygen and glucose may be needed. Vitamin K IM or IV may be required to correct hypoprothrombinaemia. Treat acidosis with bicarbonate if severe (eg. PH 50mg/dl (ii) Clinical condition is poor. # Ensure good renal function, with initial fluid replacement if volume deficit is suspected if necessary. A urine flow rate of at least 4 ml/min is necessary before forced diuresis can be safely initiated. If not, give IV frusemide 20-40mg IV. If urine output still < 4ml/min then renal insufficiency is present and abandon procedure. # Regime of IV infusion: (i)500ml D5% with 50ml of 8.4% NaHCO3. (ii)500ml D5% with 1 g KCL (if no hyperkalaemia). (iii)500ml NS with 40mg frusemide. give at a rate of 500ml per hour. # The above cycle can be repeated at 2 or 3 times maintenance fluid requirment for 24-48 hours; monitoring urine output (target >4ml/hr and intake = output), urine PH (target 7-8), and serum potassium. # If the patient is acidotic and the serum PH is 100mg/dl (ii) refractory acidosis (iii) severe CNS symtoms (iv) progressive clinical deterioration (v) pulmonary oedema (vi) and renal failure.



_



ETHANOL AND OTHER ALCOHOLS



I.



Ethanol



•



It is found as a solvent in some cosmetic and antiseptic preparations, as well as being a constituent of alcoholic drinks.



A. Clinical features
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Refer to table below. Manifestations of serious head injury may be identical or clouded by ethanol intoxication. Blood ethanol level



Behavioral and Other manefestations



100mg/dL speech, 200mg/dL



Altered bahevior, impaired judgment, slurred unsteady gait, labile affect, talkativeness. Profound effect on motor area of brain. Severe hypoglycaemia. Arousable unresponsiveness (stupor) with severely disturbed sensory perception. Unarousable unresponsiveness (coma), perception oblitered. Respiratory centre paralysis, metabolic acidosis and death.



300mg/dL 400mg/dL 500mg/dL



B.



Management



•



Protect the airway, and screen for other causes of stupor or coma (if present). A CT scan of the head is indicated in any intoxicated patient who has a history of significant head injury with a GCS of 20mg/dL) 12-48 hrs following ingestion. The diagnosis of methanol-derived formic acidosis is suggested by a large anion gap, a low serum bicarbonate, an elevated serum formate level, and an elevated blood methanol.



B.



Clinical features of Ethylene Glycol poisoning



•



Ethylene glycol poisoning often exhibits three distinct clinical phases after ingestion due to the toxic metabolites glycolate, glyoxalate and oxalate. First, within 12 h, CNS effects predominate. The patient appears intoxicated without the odor of ethanol in the breath. Second, 12-24h after ingestion, cardiopulmonary effects predominate. Elevated heart and respiratory rate and blood pressure are common. CHF, ARDS, and circulatory collapse are also noted. Third, 24-72h after ingestion, renal effects predominate. Acute tubular necrosis with acute renal failure occurs if appropriate treatment is not received. Hypocalcaemia may result from precipitation of calcium oxalate into tissues and may be severe enough to cause tetany and typical ECG changes. Calcium oxalate crystals are noted on urinalysis. Elevated CPK may be seen and leukocytosis is common. High anion gap metabolic acidosis and a high osmolal gap (Osm measured - Osm calculated [normal 2030mg/dL (iii) the presence of an anion gap metabolic acidosis with an osmolal gap. A single dose of ethanol (IV or Oral) 0.5-1.0g/kg BW is followed by maintenance dose which varies depending on previous alcohol exposure (average 80-120mg/kg/hr). The goal is to achieve blood alcohol level of 100-200mg/dL until methanol or ethylene glycol level falls below detectable level and all signs of toxicity are resolved. If necessary, oral therapy with commercial alcoholic beverages can be initiated (eg. 125ml of gin, whisky or vodka) followed by further oral doses or by IV infusion. For patients seen late (12-24h) after ingestion, ethanol should be used to block further conversion of methanol to formic acid. Haemodialysis is indicated when methanol or ethylene glycol levels are >50mg/dL, patients with visual signs, and when clinical or metabolic abnormalities are unresponsive to the preceding therapy. Haemodialysis is two to three times more efficient than peritoneal dialysis. If dialysis is employed, increased quantities of ethanol must be administered, as ethanol is readily dialysable. Folinic acid, 30mg iv 6hourly, may protect against ocular toxicity by accelerating formate metabolism in methanol poisoning. Thiamine and pyridoxine (100mg IV or IM q day), are administered to drive the metabolism of ethylene glycol to non-toxic metabolites.
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OPIOIDS



•



Example of opioids are heroin, morphine, methadone, meperidine, pethidine, propoxyphene, hydromorphone, oxycodone, pentazocine, codeine, etc.



A. Symptoms and Signs of Opioids overdose •



The triad of coma, pin-point pupils, and depressed respiration (may be as low as 2-4/min) strongly suggests opioid overdose. Less common complications include hypotension, bradycardia, hypothermia, convulsion, cardiac arrhythmias, renal failure and pulmonary oedema. Pupils may be dilated with acidosis or hypoxia.



B.



Management



• • •



Maintain the airway and assist ventilation if necessary. Give Oxygen. Treat coma, seizures, hypotension, and noncardiogenic pulmonary oedema if they occur. Naloxone, a pure opioid antagonist, is used in all cases of suspected opioid overdose. It is also useful when opioids are used together with alcohol or central nervous system depressants.



•
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•



• • • •



IV naloxone, 0.4-1.2mg repeated at intervals of 3-5mins to achieve a respiratory rate of about 15/min or max. of 10mg if respiratory function does not improve (then question diagnosis). Subcutaneous or intramuscular injection can be given if IV access is not available (onset of action slower). Naloxone’s duration of action is shorter than that of most opioids, therefore, repeated injections are necessary according to the respiratory rate and depth of coma. Alternately, it may be given by continuous IV infusion (eg. 2mg diluted in 500ml of 5% dextrose or NS starting at a rate of 100ml/h and adjusted according to response). Watch-out for signs of over-treatment; hyperventilation, muscle tremor, tachycardia and hypertension. Acute withdrawal symptoms (abdominal pain, sweating, dilated pupils, diarrhoea, tremors and pilo-erection) may develop in chronic narcotic abusers and careful titration of the naloxone doses may prevent this. If the opioid has been taken orally, gastric emptying may be of value for up to 12 hrs because of opioid-induced delay in gastric emptying. Intermittent Positive Pressure Ventilation may be required in pulmonary oedema (diuretics should not be used since it is due to leakage from pulmonary capillaries and not to fluid overload).



_



ACIDS AND ALKALI



•



Common acid products: toilet bowl cleaners (hydrofluoric, phosphoric, sulfuric acids), soldering fluxes (hydrochloric acid), antirust compounds (hydrofluoric, oxalic acids), automobile battery fluid (sulfuric acid), and slate cleaners (hydrofluoric acid). Common alkaline products: industrial-strength bleach, drain cleaners (sodium hydroxide), surface cleaners (ammonia, phosphates), laundry and dishwasher detergents (phosphates, carbonates), disc batteries, denture cleaners and clinitest tablets.



•
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•



Alkali produce liquefactive necrosis with rapidly penetrating tissue burns and higher risk of perforation of the oesophagus than do acids. Acids produce coagulative necrosis. Both burn the mouth, oesophagus, and stomach. Clinical: 1. Burns of the mouth: excessive salivation, pain, dysphonia and dysphagia. Erythema, oedema, ulceration, and necrosis may be seen. 2. Oesophageal injury: drooling, painful swallowing, vomiting of blood and mucus, retrosternal pain, and neck tenderness. Perforation may be suggested by increased severity of chest pain, respiratory distress. 3. Stomach burns: Epigastric pain, vomiting, and tenderness. 4. Aspiration: fulminant tracheitis and bronchopneumonia. 5. Severe cases: Hypotension, shock, metabolic acidosis, liver and renal dysfunction, haemolysis, and DIVC. 6. Late complications: oesophageal stricture and gastric outlet obstruction.



B.



Management



• •



Immediate rinsing of oral cavity with copious cold water. Induction of emesis, lavage, or charcoal administration is contraindicated. Attempting to neutralize the agent with a weak acid or base will result in an exothermic reaction and increase tissue damage. Airway should be protected, oxygen administered, and fluids given as appropriate. Intubation and ventilation may be required. Prevention of of oesophageal stricture with glucocorticoid is controversial. Prednisolone 1-2mg/kg/day tapered over 3 weeks can be given if used. Prophylactic antibiotics are controversial. Endoscopy should be safe within 48 h (optimally 12-24h) of the ingestion and should be done in all symptomatic patients. Surgical consultation should be obtained. Grading system for corrosive burns of the alimentary tract:



• • • • •



Grade 1 2a 2b 3 • •



Features Erythema and oedema only Localized, superficial friability, blisters or ulceration Features as for grade 2a but with circumferential ulceration Multiple deep ulcers, areas of necrosis



Patients with first degree oesophageal burns may be discharged if they are able to take fluids orally. Patients with second-degree burns should be admitted to a general ward and given parenteral nutrition during the initial catabolic phase. Oral fluids can normally be given by day 7, and solids as tolerated thereafter.
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•



Patients with third-degree burns should be managed in ICU. TPN or a feeding jejunostomy will be required until the gastrointestinal lesions have healed. Laparotomy with resection of necrotic tissue and surgical repair is recommended when: i) Endoscopy reveals evidence of Grade 3 burns with full thickness necrosis (blackened, ulcerated mucosa) of the stomach or oesophagus. ii) Symptoms or signs of gastrointestinal perforation are evident at the time of initial presentation. Late complications can be assessed by barium swallow (at 2-4 weeks).
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BENZODIAZEPINES



•



Benzodiazepine poisoning is common but death is rare, unless other potentiating agents (eg. alcohol) have also been taken. Benzodiazepines potentiate the inhibitory effect of GABA on the CNS. Examples of Benzodiazepines: (i) Long-acting: diazepam, chlordiazepoxide, clonazepam, flurazepam, clorazepate. (ii) Short-acting: alprazolam, lorazepam and oxazepam. (iii) Ultra-short acting: midazolam, temazepam, and triazolam.



• •



A. Clinical Features • •



Weakness, ataxia, dysarthria, nystagmus, drowsiness, confusion, coma , constricted pupil, and respiratory depression. Paradoxical excitation may occur initially. Confirmation of the diagnosis is made by obtaining serum levels but are rarely of value in emergency management.



B.



Management



•



Gastric lavage if seen early followed by single or repeated doses of activated charcoal. Supportive measures as in other poisonings. Flumazenil, a competitive benzodiazepine receptor antagonist, can reverse CNS and respiratory depression and obviate the need for endotracheal intubation. It may be given as 200ug IV over 15s; if needed, further doses of 100ug can be given at 1 min intervals up to a total dose of 1-2 mg (Failure to respond to flumazenil suggests that benzodiazepines are not the cause of poisoning). Recurrence of sedation and/or respiratory depression (flumazenil has a relatively short duration of action) may be treated by repeating the above regimen or by continuous infusion of 0.1-0.5mg/hour, adjusted according to level of arousal.



• • •



•
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BARBITURATES



•



Barbiturates are GABA receptor agonists and inhibit excitable cells of the CNS and other tissues. Short-acting agents (amobarbital, secobarbital, and pentobarbital) generally cause toxicity with lower doses than the long-acting agents (phenobarbital, barbital, primidone and mephobarbital), but fatalities are more common with the latter.



•



A



Clinical Features



•



Barbiturates cause CNS depression ranging from confusion and lethargy to coma (resemble alcohol intoxication). Hypothermia, hypotension, pulmonary oedema, cardiac arrest and loss of reflexes (except pupillary light reflex) may also ocur. Bullous skin lesions may be seen in severe overdose. Plasma concentrations tend to correlate poorly with the severity of overdose. Signs of toxicity usually appear when serum concentrations of long-acting barbiturates exceed 4mg/dl and short-acting barbiturates exceed 2mg/dl.



•



B.



Management
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Gastric lavage if < 4 hrs of ingestion. Multidose activated charcoal (50g 46hrly) markedly decreases the half-life of phenobarbital and other longacting barbiturates. Maintenance of airway and adequate ventilation and tissue perfusion. An IV fluid challenge with crystalloid solutions is the first treatment for hypotension. Low doses of inotropic agents may be required if the pressure does not respond to fluid resuscitation. Forced alkaline diuresis, similar to that used for salicylate intoxication, is effective for long-acting agents but not effective for short & intermediate acting barbiturates. Haemodialysis and haemoperfusion are effective in removing both longand short-acting barbiturates, and are reserved for severely intoxicated patients with high blood levels.



_



TRICYCLIC ANTIDEPRESSANTS AND RELATED DRUGS



•



Tricyclic antidepressants include amitriptyline, imipramine, desipramine, nortriptyline, doxepin and protriptyline. Pharmacologic actions include central and peripheral anticholinergic activities, depression of myocardial contractility, slowing of intraventricular and atrioventricular conduction, and CNS effects similar to phenothiazines.



•



A



Clinical features
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Anticholinergic manifestations: mydriasis, ileus, urinary retention and hyperpyrexia. Cardiovascular toxicity: supraventricular and ventricular arrhythmias, conduction blocks, sinus tachycardia, hypotension, hypoperfusion, and pulmonary oedema. CNS manifestations: agitation, confusion, stupor, coma, seizures. Metabolic acidosis.



B.



Management



•



Gastric lavage should be performed regardless of time of presentation, as gastric emptying is delayed by the drug. Repeated administration of activated charcoal is useful. Cathartic should be given until diarrhoea occurs. Forced diuresis and haemodialysis are not indicated. Acid-base balance should be monitored and acidosis, which increases the risk of cardiac arrhythmias, should be corrected. Continuous cardiac monitoring is mandatory. Alkalinization with IV sodium bicarbonate 1-2meq/kg, to maintain an arterial PH of 7.45-7.55, is effective in preventing and treating hypotension, arrhythmias (including SV and V arrhythmias) and conduction disturbances. For the intubated patient, hyperventilation to a pCO2 no lower than 25 mmHg and arterial PH of 7.45-7.55 is an effective mean of alkalinzation and avoids the administration of large amounts of sodium. Arrhythmias should be managed conservatively with sodium bicarbonate; this treatment may successfully abolish arrhythmias even in patients without acidosis. Unless cardiac output is significantly compromised, anti-arrhythmic drugs are not used because they have negative inotropic and membrane effects, which may aggravate the adverse effects of tricyclics on the myocardium. Lignocaine and phenytoin can be used if necessary. Class Ia antiarrhythmics are contraindicated. Temporary ventricular pacing is used for complete heart block. Hypotension not responsive to alkalinization and fluid administration should be treated with noradrenaline. Convulsion should be treated with iv diazepam and phenytoin. Anticholinesterases (eg. physostigmine) are no longer advocated in tricyclic poisoning, because their effects are short-lived and they may produce convulsions, confusional states and hypotension. Respiratory depression is common and is treated with mechanical ventilation.



•



• • • • • •



• • •



• • • • •
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PHENOTHIAZINES AND OTHER NEUROLEPTICS



•



Examples are chlorpromazine, thioridazine, prochlorperazine, haloperidol.



A. Clinical features • • • • • • • • •



Depression of consciousness Hypotension Respiratory depression Miotic pupil with depressed deep tendon reflexes Hypothermia Cardiac arrhythmias (including torsades de pointes) Convulsion Extrapyramidal reactions - rigidity, bradykinesia, tremor, oculogyric crisis and dystonia. Anticholinergic manifestations - dry mouth, absence of sweating, tachycardia & urinary retention.



B.



Management:



•



Airway protection, respiratory and haemodynamic support and gastric lavage followed by administration of activated charcoal. Patients with significant overdosage require cardiac monitoring for at least 24-48 hours. Acute dystonic reactions, respond to iv diazepam or to an anticholinergic agent (eg. benztropine). Specific drug therapy is usually not indicated for parkinsonian features which will often improve on withdrawal of the offending agent. Ventricular arrhythmias are treated with lignocaine and phenytoin; class Ia agents are contraindicated. Hypotension is treated by fluid administration and alpha-adrenergic vasopressors. Recurrent torsades de pointes may require magnesium, isoprenaline or overdrive pacing. Seizures are treated with diazepam and phenytoin. Haemodialysis and other elimination technique are not useful as most of these drugs are very lipid soluble and have high volumes of distribution.



• • • • • • • •
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THEOPHYLLINE



•



Theophylline causes the release of endogenous catecholamines and prolongs their effects by inhibiting the degradation of cyclic AMP by phosphodiesterase. Aminophylline is 80% theophylline.



•



A. Clinical Features •



• • • •



Nausea, vomiting, restlessness, irritability, agitation, tachypnoea, tachycardia, and muscle tremors. In severe overdose, coma, hypotension, respiratory depression, generalized tonic-clonic and focal convulsions and rhabdomyolysis may occur. Cardiovascular effects include atrial arrhythmias, multifocal ventricular ectopics, idioventricular rhythms, ventricular tachycardia, and ventricular fibrillation. Metabolic abnormalities include ketosis, metabolic acidosis, increased serum amylase, hyperglycaemia, and decreased serum potassium, and calcium. Toxicity occurs at lower theophylline levels with chronic than with acute poisoning. Serial serum levels should be measured to determine the peak concentration (therapeutic serum level are 55-110 umol/L [10-20mg/L or mcg/ml]).



B.



Management



•



Gastric lavage (if within 1-2 hours of ingestion) and multiple doses of activated charcoal. Activated charcoal given in multiple doses will increase the elimination of theophylline from the gut. Extreme tachycardia is treated with propranolol or esmolol. The possibility of exacerbating pre-existing obstructive airways disease often precludes the use of such drugs. Hypotension is treated with volume expansion.



• •
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Serum K level should be measured and monitored regularly. Potassium supplements are nearly always needed. Benzodiazepines and barbiturates are useful for convulsions and hyperactivity (Phenytoin is ineffective). Upper GI haemorrhage may follow theophylline-induced peptic ulceration and H2-antagonist other than cimetidine should be given since cimetidine inhibits the metabolism of theophylline. Ventricular tachyarrhythmias should be treated with propranolol and standard antiarrhythmics. Haemodialysis, peritoneal dialysis and haemoperfusion are effective in removing theophylline and are indicated in patients with severe toxicity or after acute ingestion with serum level > 440 umol/L [80mg/L], and in chronic ingestion, with serum levels >200-300umol/L [40-60mg/L].
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SNAKE BITE



•



Venomous snakes are predators. Man is not the usual prey, and consequently most instances of venomous bites in human are “defensive” bites and the amount of venom “injected” are relatively small. This is one of the factors which explain the relatively low mortality due to snake bites. In bites by land snakes, a general clinical yardstick is the degree and extent of tissue damage following the bites. That is, the greater the local tissue damage, the larger the amount of venom introduced and vice versa. In bites by sea snakes, this rule does not apply. The local tissue injury tends to be negligible and is often missed or ignored; the systemic and neurological impact of the venom on the other hand could be devastating.



• •



A. Classes and features of poisonous snakes in Malaysia 1.



2. 3.



Elapidae: Cobra-Large snake, 6’-18’ long (adult), brown black in colour, erect forebody with spectacular outspread hood, hissing, no Loreal pit, third upper labial scale enlarged. Coral snakes-small & slender snakes, brightly coloured, no Loreal pit, third upper labial scale enlarged. Kraits-Body is triangular in cross section, vertebral scales enlarged, no Loreal pit, third upper labial scale not enlarged. Viperidae: Vipers-Loreal pit present on head between eye and nostril, head triangular in shape, distinct neck. Hydrophidae: Sea snake-Tail laterally flattened.



B.



Clinically features



1. •



Elapids (Neurotoxic): Local effectsPain at Type of Local bitesite snake oedema



• •



Pain in regional lymph nodes



Local necrosis



Local skin dicoloration



Cobra +++ +++ +++ +++ +++ Kraits + + Coral +++ ++ + + Snake Vomiting- early sign of systemic envenoming. Neurotoxicity- most important effect of elapid venoms. May appear as soon as 15-20 mins or delay for many hours. Symptoms include blurred vision,
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paraesthesia around the mouth and gums, hypersalivation and drowsiness. Objective signs include ptosis, paralysis of upward gaze, total external ophthalmoplegia, inability to open the mouth, protrude the tongue, speak and swallow, respiratory paralysis and generalized flaccid paralysis. 2. • • • • 3. • •



Vipers (Haemotoxic): Local effects- Pain, local swelling and bruising usually within 1-2 hours, may spread to involve the whole limb and adjacent trunk over the next 2-3 days and may cause necrosis. Tender Lymph node is common. Haemostatic abnormalities- spontaneous systemic bleeding eg. at gingival sulci, nose, GI tract, skin and intracranial. Defibrination, causing incoagulable blood may be found. Shock- most commonly caused by hypovolaemia, results from leakage of blood and plasma into the bitten limb or increase in capillary permeability resulting in pulmonary oedema, effusions, etc. Cardiac arrhythmias and ECG abnormalities may be seen; acute renal failure may also occur.



• •



Sea snakes (Myotoxic and neurotoxic): All sea snakes in Malaysia are poisonous. Local effects- usually little pain and no oedema at the site of bite (cf. fish stings are painful). Myopathic/myotoxic effects- generalised muscle pain, weakness and myoglobinuria. Tendon reflexes may be depressed and respiratory failure may occur. Neurotoxic - ptosis, trismus, blurring of vision, etc. Acute renal failure and cardiac arrest due to hyperkalaemia.



C.



Treatment of poisonous snake bites



•



In all cases of suspected venomous snake bite, it is imperative to “diagnose” the class of snake involved, in order to predict the type of damages to be expected, and to decide on the type of anti-venom to use. The following points could help to establish this: a. Make the patient describe the snake (show pictures or photographs if available). b. Establish the geographic location of the bite to differentiate between sea snake and land snake bites (Remember that riverine areas close to the sea might have sea snakes provided the river water is still salty).



•



•



1.



First aid:



• • •



Reassurance- two out of 3 victims are injected with very little or no venom. Immobilization of the bitten limb with a splint or sling. Identify the snake if the snake has been killed- this is very important if the doctors are to give the right anti-venom.
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•



• • •



Inspect the bite: The bite of venomous land snake usually produce two clean puncture wounds (fang marks) with swelling and discolouration if significant venom has been injected. Non-venomous land snake bite produce semi-circular rows of puncture. Venomous sea snake bite also produce very negligible local effect. Do not cut or squeeze the bite wound. Rapid transport to hospital, with the bitten limb immobilised. Use of tourniquet is controversial. Only apply a firm but not tight tourniquiet above the bite wound with a piece of cloth, a handkerchief or other material. Ensure some circulation distally.



2.



Hospital Management:



_ •



General measures: Look out for the symptoms and signs corresponding to the different types of venomous snakes. Monitor the following parameters regularly (if type of snake is unidentified): Local tissue inflammation, degree and extent. Ptosis, speech, tongue protrusion, breathing pattern, petechiae, bleeding from venepuncture site, haemoptysis, gum bleeding, muscle pain, muscle weakness, colour of urine (for haemoglobinuria), urine output and vital signs. Send FBC, urine for haemoglobinuria or myoglobinuria, platelet count, group and cross match. Monitor BT, CT, PT, se K and ECG. Observe for at least 24 hours even if no sign or feature of venomous snake bites detectable clinically.



•



• • _ a. • •



b. • • c. •



Treatment of specific snake bite: Hydrophidae: When systemic poisoning occurs (symptoms and signs of neuro and myotoxicity), give 2 – 4 ampoules of sea snake antivenom IV with the earliest sign of systemic poisoning. Apart from antivenom, treatment of hyperkalaemia, renal failure (from myoglobulinuria) and respiratory failure (respiratory muscle paralysis) have to be instituted ie judicious use of IV fluid, diuretics, bicarbonate, insulin and dextrose to correct the electrolytes and to maintain a good urine flow to avoid renal shut down. Dialysis may be required for hyperkalaemia or renal failure and mechanical ventilation for respiratory failure. Elapidae: If the snake is identified then specific antivenom is given. 2-10 ampoules of antivenom is required depending on severity and NOT body weight. Pain relief, and care of the bite area with its tissue damage must be meticulously addressed. Other supportive measures would include mechanical ventilation for respiratory failure. Viperidae: If there is only a slight prolongation of clotting time without significant local bleeding or spontaneous systemic haemorrhage, no antivenom is
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• _



required but the patient is kept in the ward until clotting time is normal or near to normal. Fresh blood, or fresh frozen plasma as well as other blood products may be necessary to correct bleeding tendency. Where there is evidence of significant systemic haemorrhage, also give 2-5 ampoules of antivenom. Antivenom: Indications for antivenom treatment: •



•



a. • •



b. • • • • • •



•



Systemic envenoming: •Hypotension, shock, signs of CVS toxicity •Ptosis, ophthalmoplegia, respiratory paralysis •Impaired consciousness •Spontaneous systemic bleeding, non-clotting blood •Dark urine (myoglobinuria or haemoglobinuria) •Tender stiff muscles •Acidosis Local envenoming: •Swelling involving >half of the bitten limb •Rapid progression of swelling



Choice of Anti-venom and dosage: If the biting species is known, an appropriate mono-specific or polyspecific antivenom should be given; if the species is unknown, a polyvalent antivenom should be given. The initial dose of antivenom varies with the manufacturer and species of snake but is generally about 2-10 ampoules and can be repeated if no distinct clinical improvement noted within 1-2 hours (Check drug information data provided for proper dosage). Method of giving anti-venom: Test patient's sensivity to antivenom by giving 0.2 ml subcutaneously first, observe for 30 mins. If no adverse reaction occurs, administer the required amount of antivenom diluted in 200ml of saline or 5%dextrose water by slow IV drip over about 1 hour. Adrenaline 0.5ml of 1 in 1000 should be drawn up for treatment of anaphylaxis. Reaction may develop despite negative sensitivity test but can be controlled by adrenaline subcutaneously with or without antihistamine and steroid. Routine anti-histamines SC adrenaline and hydrocortisone may be given prior to infusion to prevent reaction to antivenom. For a patient with a known allergic history, two iv drips should be set up; one containing antivenom, hydrocortisone and antihistamine, and the other containing adrenaline. If there is reaction, the adrenaline can be given immediately. A patient with positive skin reaction should be sensitized by injecting diluted serum starting with a small dose and gradually increasing the doses
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•



• • • _ • • • •



at intervals of 15 mins until the total amount of serum is given. They should also be covered with adrenaline, antihistamine and hydrocortisone. When symptoms of snake-bite are severe it may not be advisable to wait for 30 mins to observe reactions to test-dose serum. In such cases it may be better to inject 1 ml of 1:1000 adrenaline IM at the same time as the serum in order to lessen the risk of anaphylaxis. Adrenaline may be repeated if necessary. For children, it is recommended that half to two-thirds of a dose should be given. If there is no improvement after the first dose of antivenom, a repeat treatment may be given an hour later. Antivenom is probably of less value after 12 h; however, it can be effective, particularly for clotting defects, even after 24 h. Other measures: Antitetanus therapy should always be given and a broad-spectrum antimicrobial administered in serious cases (Where coagulopathy is evident, avoid intramuscular injections). Signs of hypovolaemic shock, often with concomitant lysis of RBCs and platelet destruction, require fluid and blood component replacement. Defect of haemostasis require replacement with specific clotting factors, fresh frozen plasma or platelets. Surgical debridement of blebs, bloody vesicles, or superficial necrosis, if present, should be carried out between 3rd and 10th day.
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_



ELECTRICAL INJURIES



•



Injury caused by an electric current passing through the body. The electricity may be atmospheric (lighting) or man-made; ie high-voltage transmission and low-voltage lines.



A. Pathophysiology Electrocution _ 1. 2. 3. 4. 5. 6. 7.



Risk of electrocution and electrical burns depend on the following: Type of current - In general, direct current (DC), is less dangerous than alternating current (AC). The quantity of the current (amperage). The potential of the current (voltage) - Generally, the higher the voltage and the amperage, the greater the damage from either type of current. The resistance offered by the body - Listed in the order of increasing magnitude of resistance are nerves, blood vessels, muscle, skin, tendon, fat, and bone. The pathway of the current. Duration of contact. Grounding. Lightning Injury



_ 1. 2. 3. 4.



There are four mechanisms of lightning strike: Direct strike - major current flow directly through the victim and is facilitated by metal objects. Flashover - The lightning travels on the outside of the body and is facilitated by wet garments and sweat. Side flash - occurs when the current splashes from a building, tree or other person and then travels to the victim. Strike potential - occurs when the lightning strikes the ground close to a victim with one foot touching the ground closer to the point of the lightning strike. The lightning current may enter one leg and pass up through the victim’s body and exit through the other leg.



B.



Clinical features



1.



Tissue heat injury (burns) - electric injury produces an entrance and an exit wounds. These depend on the area of contact and skin resistance. Lightning injuries are usually superficial and rarely leave entry or exit wounds. Other electrical heat generated tissue injuries include coagulation ischaemia and necrosis, and vascular thrombosis. Myoglobinuria may
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results from extensive muscle necrosis and may subsequently cause acute renal failure. 2.



Cardiorespiratory system injuries - may include asystole, ventricular fibrillation, myocardial infarction and other arrhythmias.



3.



Neurological Injuries - these injuries may involve the central nervous system, spinal cord, and peripheral nerves and clinical manifestations may range from confusion, agitation, paresis, paralysis, autonomic nervous system dysfunction, seizures to coma and may be temporary or permanent. Neurological deficits can be seen up to 3 years after the initial injury.



4.



Musculoskeletal system - dislocations, fractures, and blunt injuries may be present from powerful muscle contractions or falls secondary to the electric shock.



5.



Eyes and Ears - cataracts, optic nerve damage, retinal separation and perforation, uveitis have been reported. Tympanic membrane rupture may also occur.



C.



Investigation



•



FBC, BUSE, creatinine, urine FEME for myoglobin, ECG monitoring, cardiac enzyme, appropriate x-rays and CT scan if indicated.



D. Management 1. •



First aid and resuscitation: At the scene of the accident, the patient must be separated immediately from the electric current, but rescuers must not touch or approach the patient until the current has been shut off or proper protective clothing is worn. Cardiopulmonary support must be initiated if necessary and maintained during transport.



2. •



Fluid and electrolyte: Fluid replacement may need to be vigorous especially in patients with hypovolaemia (normal saline or ringer’s lactate) with CVP and urine output monitoring. However, in patients with suspected cerebral oedema, a judicious fluid balance should be in place. The presence of urinary haemoglobin and myoglobin may necessitate good hydration, and the use of mannitol or frusemide to prevent acute renal failure. The rate and volume of crystalloid infused must be sufficient to maintain a minimum urine output of 100ml/h. This infusion is continued until the urine is grossly clear of pigment.



•



3.



Cardiac:
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•



Cardiac monitoring is essential and should be employed for the first 24 hrs. Cardiac arrhythmias are treated in the usual manner. Cardiac arrest and cardiopulmonary resuscitation are discussed in other sections.



4. •



Treatment of burns, ischaemic and necrotic tissues: The principles of management of burnt area is early excision. Fasciotomies and amputations may be necessary. Tetanus toxoid and antibiotics are given if indicated.



5.



Fractures and dislocations are treated appropriately.



6.



In patient who is unconscious and unresponsive, fluid restriction is the rule, and computed tomography is indicated to exclude a surgically correctable lesion.



_



NEAR-DROWNING



•



Near drowning is defined as survival, at least temporary, following asphyxia while immersed in a liquid medium.



A. Clinical Features 1.



2. • • 3. •



Lung injury: Both fresh or salt water produce changes which lead to widespread atelectasis, pulmonary oedema, severe intrapulmonary shunting, gross ventilation-perfusion mismatch, increased pulmonary vasoconstriction, decreased compliance, and marked hypoxaemia. ARDS may follow any time up to 72 hours after the event (secondary drowning). Fluid and electrolytes changes: Fresh water: Hyperkalaemia (haemolysis), hyponatraemia, hypocalcaemia, hypomagnesaemia, haemolysis with haemoglobinuria. Salt water: Hyperkalaemia, hypernatraemia, hypercalcaemia. CNS: Cerebral oedema occurs in response to cerebral hypoxia and acidosis.
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4. • • •



Miscellaneous: Renal failure may occur following haemoglobinuria, myoglobinuria, hypoperfusion, acidosis, and hypoxia. DIVC may occur. Hypothermia may occur.



B.



Investigations



•



FBC, BUSE, ABG, urine and plasma for Haemoglobin, DIVC screening, CXR, CT scan in comatose patient, ECG, etc.



C.



Management



•



The management of fresh water or salt water drowning is identical.



1. •



Oxygenation and Ventilation: Oxygen can be given by face mask or nasally. Intubation and mechanically ventilation should be instituted if necessary, in which event, the ventilatory mode preferred would be IPPV with PEEP. Bronchospasm, if present, is relieved by aminophylline and beta-2 agonists. Pulmonary oedema is treated using IV frusemide.



• • 2. • •



Circulation: Hypotension should be treated with fluid replacement or inotropic agents depending on vascular volume status. CVP line may be indicated. Packed cells may be needed when there is severe haemolysis .



3.



Acidosis and hypothermia should be treated if severe.



4. •



Cerebral protection: Intracranial hypertension should be treated with hyperventilation, fluid restriction, and if renal function permits, using mannitol or frusemide. The use of steroid is controversial.



5.



Antibiotic is indicated if infection is likely.



6. • •



Others: Nasogastric tube should be inserted to decompress the stomach. Anti-tetanus toxiod.



_



ANAPHYLAXIS



•



Anaphylaxis is the symptom complex accompanying the acute reaction to a foreign substance to which a patient has been previously sensitized (Type I hypersensitivity).
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•



Anaphylactoid reaction is used to describe reactions clinically indiscernible from anaphylaxis, in which the mechanism is non-immunological or has not been determined.



A. Causes •



Injection of drugs, blood products, plasma substitutes or contrast media, ingestion of foods or food additives, or insect stings.



B.



Clinical Manifestations



1.



Skin- erythematous blush, generalized urticaria, angio-oedema, conjunctival injection, pallor. CVS- tachycardia, arrhythmias, hypotension, and shock. Respiratory- rhinitis, bronchospasm (dyspnoea, substernal tightness, wheezing), and laryngeal obstruction (stridor).



2. 3.



C.



Management:



1. •



Management of airway: Oxygen is given by face mask. Endotracheal intubation may be required if patient cannot be ventilated adequately with face mask. In the presence of severe laryngeal oedema, cricothyroidotomy/tracheostomy may become necessary.



2. •



Adrenaline is the drug of choice: Adrenaline should be given while an attempt is made to obtain an IV access. A potent catecholamine with both alpha and beta adrenergic effects. The alpha activity augments arterial blood pressure by increasing peripheral vascular resistance. The beta effects relieve bronchospasm, augment cardiac activity, and inhibit mediator release. It is given in a dosage of 0.5-1mg (0.5-1ml of 1:1000) SC or IM and repeated twice at 20 min intervals if necessary. Patients with major airway compromise or hypotension should be given 510ml of 1:10,000 IV or via ETT. An infusion can also be started at a dose of 0.05-0.1mcg/kg/min to a maximum of 0.2mcg/kg/min (eg. 3mg in 50mls NS).



•



• •



3. •



• •



Glucagon: Glucagon is the agent of choice when adrenaline is relatively contraindicated eg. patients on beta blockers, patients with known coronary arterial disease, pregnant women, and patients with severe hypertension. It may be use as adjunct in patients who are refractory to adrenaline therapy. Glucagon enhances cAMP synthesis within the heart and GI tracts, leading to positive inotropy and chronotropy and smooth muscle relaxation. Glucagon can be given as SC or IM at a dose of 1mg. In severe anaphylaxis, IV 5-10 mg bolus followed by infusion 2-8mg/hr can be given.
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4.



Volume expansion with 500-1000ml of crystalloid or colloid, followed by titration to elicit acceptable blood pressure and urine output. Persistent hypotension despite initial pharmacological agents and fluid replacement is an indication for the use of inotropes.



5. •



Inotropes: Dopamine, isoprenaline and adrenaline infusions may be needed for patients with hypotension that does not respond to bolus adrenaline injections and IV fluids.



6.



Nebulized or inhaled ß-Agonists as in asthma should be used to treat resistant bronchospasm.



7.



Aminophylline may provide useful additional bronchodilatation in patients with refractory bronchospasm.



8.



Glucocorticoids can be used to prevent recurrence or relapse of severe reactions. IV hydrocortisone 200mg 6 hourly. However, the use of these agents will have no immediate effect since they have an onset of action of 46 hours.



9.



Antihistamines: Chlorpheniramine 10mg IV or diphenhydramine 25-50mg may be useful. Can be repeated 4-6hrly. Addition of H2 antagonists eg cimetidine or ranitidine oral or IV has also shown to be useful for persistent or recurrent symptoms.



10. Other measures and further management: • Patients with mild to moderate reactions (urticaria or very mild bronchospasm) should be observed for a minimum of 6 hours. • Patients with moderate to severe reactions (especially with orally ingested antigens) may relapse and should be admitted to the hospital. • Ideally patients with severe anaphylaxis should be managed in ICU. Continuous ECG monitoring, close monitoring of ABG, CVP and blood pressure should be done. • A regimen of 48-72 hours of antihistamines with or without H2 antigonist are usually given to prevent relapse. • A short course of steroids (7-10 days) may be useful for patients who experience difficult bronchospasm , hypotension, or persistent bronchospasm. • Inhaled beta2 agonist can be given for 48-72 hours.
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_



SEPSIS AND SEPTIC SHOCK



•



Definition: Sepsis is the systemic response to infection with two or more of the following: temperature greater than 38oC or less than 36oC, tachycardia, tachypnoea, WBC count over 12,000/mm3 or under 4,000/mm3, or greater than 10% band forms. Severe sepsis occurs with organ dysfunction, hypoperfusion (eg. lactic acidosis, oliguria, altered mental status) or hypotension (systolic BP < 90 mmHg or a reduction of 40 mmHg from baseline). Septic shock is sepsis-induced hypotension despite adequate fluid resuscitation along with organ perfusion abnormalities. The commonest pathogens are Escherichia coli, Staphylococcus aureus and epidermidis, and Streptococus pneumoniae (pneumococcus).



•



A. Clinical features 1. • • • 2. •



Early sepsis: Tachycardia (HR>100bpm) , tachypnoea (RR >20 pm), and fever. Hypothermia is often present in the elderly and those with chronic underlying diseases eg alcoholism , uraemia, or immunosuppression. Shaking chills (signify bacteraemia), confusion or other mental changes are often apparent in this early state. The skin remains warm in these patients despite hypotension. Late sepsis: The skin now becomes cold and clammy with increasing tachycardia, pallor, and cyanosis.
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•



Oliguria and hypotension not responsive to fluids or pressor follow.



#



If a patient has unexplained hypotension, oliguria or confusional state associated with fever or reduced body temperature (60 or known cardiac disease.



C.



Treatment



#



Strategy: The supportive management is extremely important, and must be performed meticulously well. It will keep the patient alive long enough for the antibiotics to take effect.



1. • • •



Supportive care and monitoring: Address ABCs of resuscitation. Hypoxaemia is common. Oxygen should be given. Where respiratory failure is severe, endotracheal intubation and mechanical ventilatory support is necessary. A central venous and arterial line and a CBD should be inserted. Heart rate, BP, rhythm, CVP and urine output are continuously monitored.



• • • • • • •



• •
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•



• •



2. • • • • 3. •



a. b. c. 4. • • •



A urine output over 0.5-0.7ml/kg per hour should be maintained. If severe oliguria persists in a well hydrated patient, IV mannitol 0.3/kg and/or IV frusemide 250-500mg can be given. These agents may increase renal blood flow and promote diuresis. Remove source of infection (eg. remove indwelling catheters or drainage of abscess). Central venous pressures (CVP) should be used to guide fluid resuscitation in the patient with septic shock (goal CVP = 8mmHg). Swan-Ganz catheter provides a better index of left ventricular function and should be placed in whom there is uncertainty about the role of cardiac function in the genesis of shock or in myocardial infarction with shock, to optimize fluid and inotrope management. The goal PCWP should be 10-15 mmHg. Fluid replacement: The first line of treatment for hypotension in the patient with severe sepsis is isotonic IV fluids (either Ringer's lactate or normal saline). An initial fluid challenge of 1000ml is generally safe with close monitoring. Often 4-6 litres may be required. If there are any signs of pulmonary compromise (increasing dyspnoea, tachypnoea, tachycardia or decreasing SaO2) during this bolus, it should be stopped and pressor therapy instituted. The decision to use pressors generally comes after at least 1000-1500ml of crystalloid has been infused in an average-sized adult. Inotropic agents: The goal of inotrope therapy is to maintain perfusion as indicated by mental status, urinary output, and skin perfusion at the lowest possible dose. Generally a systolic blood pressure above 90-110mmHg is necessary to maintain adequate tissue perfusion. Dopamine generally is used as the first-line inotropic agent. Starting dose in septic shock not responsive to fluids is 5-10ug/kg/min. Above 20ug/kg/min, another pressor should be added. Adrenaline or noradrenaline is a reasonable choice for a second-line agents. Adrenaline infusion can be started at a dose of 0.05-0.1ug/kg/min to a maximum of 0.2ug/kg/min (eg. 3mg in 50mls NS). Dobutamine should be reserved for late sepsis. Initial dose is 210ug/kg/min, with a maximum dose of 30ug/kg/min. Antibiotics: Timely use of an appropriate antibiotic regimen has been shown to improve survival and decrease the frequency of shock. Antibiotic choice should be guided by the presumed site of infection, as well as by the age and immune status of the patient (see table below). When possible, cultures should be taken prior to antibiotic treatment; however, patients in extremis should not have antibiotics withheld while awaiting for diagnostic testing.
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•



Typically 2-3 drug coverage (directed against both gram positive and gram negative) is recommended for sepsis. Empirical antibiotic recommendations for sepsis:



•



Source unknown Community Enterobacteriaceae, S acquired aureus, streptococcus IVDU (endocarditis) Immunocompr omised, neutropenic



With petechial rash



Third-generation cephalosporin and aminoglycoside +/cloxacillin S aureus, gram-negative, Cloxacillin or vancomycin and enterococci aminoglycoside Gram negative including Ceftazidime +/- aminoglycoside P. aeruginosa, S aureus, +/- vancomycin or cloxacillin or Streptococcus Piperacillin and aminoglycoside epidermidis +/- vancomycin or cloxacillin or Imipenam +/- vancomycin or cloxacillin Meningococcus, gramThird-generation cephalosporin negative sepsis/DIC (ceftazidime if Pseudomonas suspected) and aminoglycoside



Source known Meningitis



Refer to section on meningitis Pneumonia Refer to section on pneumonia Endocarditis Refer to section on endocarditis Abdominal/pel Enterobacteriaceae, vic anaerobes, enterococci



Urinary



Enterobacteriaceae



IV-line-related



S aureus, gram negative



5.



Ampicillin/sulbactam or amoxycillin/clavulanic acid and aminoglycoside or Third-generation cephalosporin and metronidazole +/aminoglycoside Ampicillin/sulbactam or amoxycillin/clavulanic acid and aminoglycoside, or Third-generation cephalosporin and aminoglycoside ( if gram ve) Cloxacillin and aminoglycoside



New therapeutic approaches:
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• •



Steroids have not been shown to be beneficial in sepsis, and they may increase mortality due to secondary infection. Monoclonal antibodies, tumour necrosis factor and interleukin-1 (IL-1) receptor antagonists have shown promise in limited studies and further trials are ongoing.



_



MALARIA



•



Malaria is still a major health threat for those living in, visiting or returning from malaria-endemic areas. Four species of the protozoa Plasmodium infect humans: P. vivax, P. malariae and P. falciparum are endemic in Malaysia. P. ovale is not. The organism is transmitted by the bite of a female anopheline mosquito. The incubation period ranges from one to several weeks. Partial chemoprophylaxis or incomplete immunity can markedly prolong the incubation period to months or even years. 'Non-immune' individuals, who have not been exposed over time to the bites of Plasmodium-infected mosquitoes are more symptomatic at lower levels of parasitaemia than immune indivuals, who may have significant parasite loads without developing any associated symptoms. Infections with P. vivax, P. malariae and P. ovale are seldom fatal, but a delay in initiating proper treatment for mild P. falciparum infection can result in rapid progression to life-threathening illness.



• • • •



•



A. Clinical features _



Uncomplicated Malaria (all species):



• • • • • •



Fever. Chills. Headache. Malaise. Myalgia. The malarial paroxysm -rigor and fever followed by profuse diaphoresis and exhaustion - occurs at regular intervals are seldom seen.



_



Features of severe falciparum malaria:
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1. 2.



3. 4. 5. 6.



7.



CNS Cerebral malaria Renal Haemoglobinuria (blackwater fever) Oliguria Uraemia (acute tubular necrosis) Blood Severe anaemia DIVC Respiratory Acute respiratory distress syndrome Metabolic Hypoglycaemia Metabolic acidosis Gastrointestinal/liver Diarrhoea Jaundice Splenic rupture Other Shock-hypotensive Hyperpyrexia Adrenal insufficiency-like syndrome



B.



Investigations



•



The definitive diagnosis is established by visualization of the parasite on Giemsa-stained thin and thick smears. In early infection, especially P. falciparum in which parasitized red cells are often sequestered from the bloodstream, parasitemia may be undetectable initially. When malaria is suspected but parasites are not visualized, repeated smears should be taken at least twice daily for 3 days to fully exclude malaria. FBC, ESR, BUSE, LFT, glucose, ABG, Se creatinine, UFEME, and CXR should also be done for complicated malaria. G6PD should be screened before the use of primaquine. Blood culture should be done in hypotensive patients or when superimposed gram negative sepsis is suspected.



• • • •



C



Management
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*



In Sarawak, a map delineating areas where chloroquine resistant P. falciparum is endemic is available and should be referred to before commencing treatment.



I.



Treatment of Falciparum malaria



1.



When chloroquine resistance is suspected



•



Quinine salt 600mg every 8 hourly for 7 days (10mg/kg 8hrly) plus (if quinine resistance known or suspected) Fansidar (pyrimethamine 25mg, sulfadoxine 500mg) 3 tablets as a single dose or (if Fansidar resistant) tetracycline 250mg 6hourly/Doxycycline 100mg/day for 7 days when renal function returns to normal or Mefloquine base 20mg/kg as a single dose (max 1.5 g) or preferably as 2 divided doses 6-8 hours apart or Halofantrine hydrochloride 500mg 8hourly for 3 doses and repeat after 1 week



• • 2.



When chloroquine resistance is not suspected



•



Chloroquine base 600mg initially, then 300mg after 6-8 hours then 300mg daily for 2 days Plus Primaquine 15 mg daily for 3 days



@ •



Alternative regime Chloroquine 4 tabs (600mg base or 10mg base/kg), and primaquine 2 tabs (15mg) for 1st day followed by Chloroquine 3 tabs and primaquine 2 tabs orally for 2nd and 3rd days. * Do not use chloroquine if it has been used for prophylaxis. * If the patient has not shown a clinical response to chloroquine (48-72 hrs for mild infections, 24 hrs for severe ones), parasitic resistance to chloroquine should be considered. Chloroquine should be stopped & treatment for chloroquine resistance P. falciparum started.



3. •



In seriously ill patient (cerebral malaria, multiple complications), failure to retain ingested drugs or hyperparasitaemia (see definition)



Loading dose of quinine salt 20mg/kg (max 1.4g) in 250 cc D5% over 4hours then after 12 hours maintenance dose of 10mg/kg (max 700mg) over 4 hours every 12 hours (until patient can swallow tablets to complete 9.18 Miscellaneo us



the 7 days course) either followed by fansidar or tetracycline as above. If patient is still unable to swallow after 48 hrs or renal/liver impairment, continue IV quinine but reduce dosage by half (5-7mg/kg of quinine salt). *



Note: • Quinine salt is valid for quinine hydrochloride, dihydrochloride, and sulphate, not valid for quinine bisulphate. • The loading dose of 20mg/kg should not be used if the patient has received quinine or quinidine or mefloquine or possibly halofantrine during the previous 24 hours. • Quinine can cause hypotension if given too quickly. It can also cause hypoglycaemia. Therefore, when using IV quinine, BP & ECG monitoring should be done continuously to detect hypotension or arrhythmias. • Adequate doses of quinine inevitably cause tinnitus; this is reversible and is not a reason to stop treatment. • In addition to specific antimalarial chemotherapy, any complication of the disease must be treated eg. renal failure, ARDS, severe anaemia and shock (see below). • If quinine hydrochloride is not available, quinidine gluconate can be used. A loading dose of 10mg/kg (salt) is given IV in 5% glucose 250cc over 1-2 hrs, followed by 0.02mg/kg/min (salt) until oral quinine can be given.



@



Alternative regime



•



Quinine hydrochloride 600mg in 250cc 5% dextrose given over 4 hours ; 3 doses 8hrly on Day 1, 2 doses 12 hrly on Day 2 and a single dose on day 3. and Fansidar or tetracycline/doxycyline as mentioned above followed by oral quinine 10mg/kg 8 hrly to complete 7 days of treatment.



II. Treatment of complications in Falciparum Malaria • •



1. • •



Severe and complicated falciparum malaria is a medical emergency that requires ICU care and IV chemotherapy as rapidly as possible. Fluid, electrolyte, glucose & acid-base balance must be monitored. Intake & output should be carefully recorded. CVP measurement may also be needed. Cerebral malaria: Malarial patients with signs of cerebral dysfunction eg. confusion, drowsiness, convulsions and abnormal behaviour should be regarded as cerebral malaria and treated as such. Convulsions should be controlled with diazepam. For recurrent seizures, IV phenytoin or phenobarbitone can be used.
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• • •



General and supportive care and specific chemotherapy with quinine as detailed earlier. It patients shows hypersensitivity to quinine, the quinine should be stopped and substituted with chloroquine 5mg/kg IV over 4 hours on a 12 hrly bases regimen for 2-3 days followed by tetracyline or doxycyline for 7 days. Dexamethasone, mannitol and heparin are contraindicated in cerebral malaria.



2. • •



Severe Anaemia: Severe anaemia is defined as a haemotocrit of less 20% (Hb < 7g/dl). Packed cell should be transfused in severe anaemia. Monitor carefully to avoid fluid overload. Give small dose of frusemide (eg. IV 20mg). Where parasitaemia load is excessive, exchange transfusion may be considered and may be life saving.



3. • •



Bleeding and clotting disturbance: This complication is due to DIVC. Appropriate treatment with FFP, platelet or fresh whole blood must be given.



4. •



Acute renal failure: Renal failure is defined as a urine output of less than 400 ml in 24 hrs and a raised serum creatinine failing to improve after rehydration. Catheterise the patient to obtain urine for analysis and monitor urine output. Rehydrate patient with N/saline till CVP is 5-10 cm H20. If urine output remains poor after rehydration, IV frusemide or infusion can be given as in acute renal failure. Patients who are in established renal failure should be placed on a strict fluid balance. Monitor with daily/twice daily BUSE, se creatinine. Consider peritoneal dialysis if necessary. In patients with renal failure, the doses of quinine should be reduced to half. If possible, the drug levels should be checked and further dosages adjusted accordingly.



•



• •



5. • •



• 6. • •



Pulmonary oedema: Give high concentration oxygen, prop patient upright. To give IV diuretic but most patient response poorly to diuretics. IV morphine or nitrates may be helpful in normotensive patient. The most effective way to reduce CVP is to venesect 250ml of blood from an adult. Blood transfusion may be needed later should anaemia be severe. Mechanical ventilation should be considered. Hyperparasitaemia: Hyperparasitaemia is where the density of asexual forms P. falciparum in the peripheral blood exceeds 5% of erythrocytes or more than 250,000 parasites per ul at normal red cell count. The prognosis is worse in patients with hyperparasitaemia.
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•



Patients should be treated with IV chemotherapy and exchange transfusion has been used in a number of centers. This procedure, using 5-10 liters of donor blood, reduces parasitaemia dramatically.



7. •



Shock: Set up a CVP line and correct 'shock' with plasma expanders or normal saline. Consider inotrops eg. dopamine infusion if above measures fail. Persistent hypotension despite volume replacement should alert the clinician to the possibility of complicating septicaemia. Broad spectrum antibiotics should be started after taking blood cultures. If patient is on IV quinine or quinidine, consider drug induced cardiac depression. Hypoglycaemia should be corrected.



• • • 8. •



Intravascular haemolysis and haemoglobunuria: Management requires attention to renal function, fluid balance, and the possible need for blood transfusion.



9. •



Hypoglycaemia: Hypoglycaemia is defined as a blood glucose concentration of < 2.8 mmol/l ( 
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