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The right test for the right 
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Biochemistry testing  

in Psychiatry 

 Learning objectives: 

1. which biochemistry tests can help 
identify underlying medical conditions 

2. limitations of tests used  for DOA screens 

3. which biochemistry test can help identify 
possible side effects of drugs used to 
treat psychiatric disorders 

 

 



Biochemistry testing  

in Psychiatry 

 When is a problem psychiatric? 

 

 Medical disorders that present with 
psychiatric symptoms 

 

 Common medications causing psychiatric 
syndromes 

 

 



When is a problem psychiatric? 

 Psychiatrists are often asked to assess 
patients presenting with disturbances of 
affect, behaviour and cognition or 
common presenting psychiatric symptoms 
that include: 

              delirium, dementia, psychosis, 
mania, anxiety. 

            



When is a problem psychiatric? 

 

 Prevalence of comorbid physical illness 
investigated in psychiatric settings(4-
18%). 

 

 All patients presenting with new 
psychiatric illness need medical 
assessment. 



When is a problem psychiatric? 

 Evaluation as recommended in some 
textbooks: 

        Na, glucose, urea, calcium, 
magnesium, prescription drug levels, urine 
drug screen, TSH, vitamin B12.   

      Other tests may be indicated depending 
on history and physical. 

 



Medical Assessment 

 Conclusion of one article:  Routine 
laboratory testing to evaluate for medical 
illness in psychiatric patients in the 
emergency department is largely 
unrevealing. (West J Emerg Med 2009) 



Medical Assessment 

 reviewed the value of routine laboratory 
studies performed on 375 patients in 
order to exclude concomitant medical 
illness. 

 

 “ patients presenting to the ED with 
psychiatric chief complaints, benign 
histories and normal physical exams have 
a low likelihood of clinically significant 
laboratory findings.” 



Medical Assessment 

 Should there be routine testing to 
evaluate for medical illness in psychiatric 
patients?  

        NO!!!!!  

 

Do not forget history and physical exam!!!!! 



Medical assessment and  

laboratory testing 



Medical Assessment 

 Potential medical illnesses causing 
psychiatric syndromes: 

       neurologic causes 

             stroke, epilepsy, MS, head trauma, 
Parkinson’s disease, neoplasms 

       vitamin deficiencies 

             thiamine, folate, vitamin B12             

        

 



Medical Assessment 

     Metabolic abnormalities 

              hyponatremia, hypokalemia, 
hypocalcemia, hypercalcemia, 
hypomagnesemia, hypermagnesemia, 
hypoglycemia, acidosis, hyperosmolar 
state      



Medical Assessment 

     Endocrine abnormalities 

        hypothyroidism, hyperthyroidism,     
hypoparathyroidism, hyperparathyroidism, 
Diabetes Mellitus, hypoadrenalism, 
hyperadrenalism 

     Infectious diseases 

        sepsis, meningitis, encephalitis, brain 
abscess, neurosyphilis, AIDS  



Laboratory testing 

  vitamin deficiencies                                 

       Folate and vitamin B12 levels are tests 
available in all hospital laboratories. 

      Others ,such as thiamine, are performed 
only in certain specialized laboratories and 
as such will have very long turn around 
times, e.g. over 2 months. 



Out of province 

Laboratory testing  

 

 The Ministère de la santé et des services sociaux 
has decreed that, as of December 1st 2011, any 
physician requesting laboratory tests done 
outside the province of Québec must follow 
certain instructions. 

 The requesting physician must fill in an 
«Autorisation pour des services de biologie 
médicale non disponibles au Québec » form (AH-
612). 



Laboratory testing 

 Metabolic conditions: 

     Hyponatremia: consider SIADH, 
diuretics, vomiting, diarrhea. 



  What to order? 

          

          serum osmolality 

          random urine osmolality 

          random urine sodium 



 How do we interpret the results? 

         Urine osmolality must always be  
interpreted with serum osmolality. 

                 

        Is there a normal urine osmolality? 



Diagnostic tests 

    No!!!!!  

    Urine osmolality reflects water intake and 
ADH secretion in order to maintain serum 
osmolality. 

 

  Always compare serum and urine 
osmolality. 









Laboratory testing 

 Metabolic conditions 

     hypocalcemia:  

         remember the most common cause of 
hypocalcemia or low total calcium is 
hypoalbuminemia. 

         Always order albumin levels at the 
same time. A corrected calcium may then 
be calculated.  



Laboratory testing 

 Metabolic conditions 

        hypercalcemia:  

            first rule out parathyroid adenoma 
in outpatients so order parathyroid 
hormone and phophorus.  These are 
available routinely. 

          classic picture or parathyroid 
adenoma:  Ca, PO4, PTH. 



 Laboratory testing 

 Metabolic conditions 

       hypercalcemia: 

          first rule out malignancy in 
hospitalized patients who usually would 
have clinically obvious disease. Order PTH 
and phosphorus. 



 Laboratory testing 

 Metabolic conditions: 

     hypomagnesemia: causes include 
decreased intestinal absorption, increased 
tubular excretion due to chronic 
alcoholism and certain drugs. Should also 
order calcium and potassium levels as 
they can be affected by hypomagnesemia. 



 Laboratory testing 

 Endocrine conditions: 

           thyroid dysfunction.  

             Thyroid abnormalities can induce 
mood, anxiety, psychotic, and cognitive 
disorders. Thus, thyroid function tests are 
routinely checked in psychiatric patients. 

            However, up to 30% of psychiatric 
patients may demonstrate thyroid function 
test abnormalities that do not reflect true 
thyroid disease.   



Laboratory testing 

      This is likely a manifestation of 
secondary effects on one or more levels of 
the hypothalamic-pituitary-thyroid (HPT) 
axis. Originally termed the euthyroid sick 
syndrome, this phenomenon is now more 
commonly referred to as “non-thyroidal 
illness.”  



Laboratory testing 

 In psychiatric patients with non-thyroidal 
illness, patterns of thyroid function test 
abnormalities may vary considerably 
based upon factors such as the underlying 
psychiatric disorder, the presence of 
substance abuse, or even the use of 
certain psychiatric medications. 



Laboratory testing 

 Patterns may include: 

        Normal TSH  and  Free T4 as in 
psychosis 

        slightly  or  TSH and  free T4 as in 
depression. 



Laboratory testing 

 Given the fact that thyroid function test 
abnormalities seen in non-thyroidal illness 
usually resolve spontaneously, treatment 
is generally unnecessary, and may even 
be potentially harmful.  

 

 



Laboratory testing 

 Unless there is clinical evidence of thyroid 
disease, routine screening with thyroid 
function testing is generally unhelpful. In 
the psychiatric population, only a minority 
of abnormal thyroid laboratory tests are 
clinically significant, and few of these 
findings will lead to actual changes in 
clinical management.  



 Laboratory testing 

 Endocrine disorders: 

        hyperarenalism order free urine 
cortisol as a screening test. 

        hypoadrenalism order serum morning 
cortisol and ACTH as a secondary test. 





Testing for drugs of abuse 



Drugs of abuse 

 

 Prevalence of Substance abuse: 

               one study  218/266 patients in 
a PES testing + for:   cocaine 26 % 

                                  sedative hypnotics 
7% 

                                  cannabinoids         
4% 

                                  opiates                   
3% 

                                  amphetamines       
1% 



Drugs of abuse 

 In the laboratory we test for:    

 

            amphetamines, cocaine, PCP, 
cannabinoids/THC, opiates. 



Analytical issues 

 

 Specificity 

 Sensitivity 

 Interfering substances 

 





Analytical issues 

 LISTING OF CROSS-REACTING SUBSTANCES  

      When immunoassays are used, the 

laboratory should list the major cross-
reacting substances for each drug class 
when a positive result is reported 

           





Analytical issues 

 IMMUNOASSAY CUT-OFF: 

      Qualitative assays for drugs of 
abuse testing require cut-off 
concentrations to distinguish 
between+ and- results. 





Immunoassay cut-offs 

 To reduce the number of false-positive 
results, the cut-off is set at a 
concentration that is higher than the 
assay limit of detection. 

 Negative does not mean absent. 

 Cut-off concentrations optimized for work 
place testing are not necessarily 
appropriate for clinical toxicology. 



Immunoassay cut-offs 

 The substance abuse and Mental Health 
Services administration recently raised the 
opiate cut-off from 300-2000/ug/L to 
reduce the number of opiate-positive 
results attributable to poppy seed 
consumption. 

 Cocaine  300 ug/L for workplace but 
cardiac toxicity can occur at 100 ug/L 

 

 



 Insert 2 tables 



Duration of detectability in urine 

summary 

 PCP < 8days 

 Sedatives hypnotics 1-3 days 

 Opioids 1-3 days 

 Amphetamines < 2 days 

 Cocaine < 48 hours for infrequent user, 
up to 10-22 days for frequent users. 

 THC/cannibinoids: infrequent smokers 
2-5 days, habitual users 3-4 weeks.  

 

 



Metabolic side effects of psychiatric 

medication 



Antipsychotic medications 

 Medications such as thioridazine and 
clozapine: 

       

     Non-neurological side effects: 

          weight gain, dyslipidemia, 
hyperglycemia and diabetes mellitus. 

 

 



Antipsychotic medications 

 Order: 

        fasting glucose, triglycerides, total, 
LDL and HDL cholesterol 

 

 Consensus conference recommends 
laboratory testing at 12 months and then 
annually for glucose, every 5 years for 
lipid levels presuming no other reason for 
more frequent monitoring. 



Anitidepressant medications 

 Some antidepressants are associated with 
significant weight gain e.g: Mirtazipine, 
TCAs. 

 Monitor for metabolic complications. 

 Order glucose and lipid profile as a 
baseline and then at 12 weeks. 

 



Mood stabilizers 

 Lithium side effects: 

         tubular renal function (expressed as 
urinary concentrating ability) can be 
reduced.  

        may increase the incidence of end-
stage renal failure.  

         

 

 



Mood stabilizers 

 Lithium can cause goiter, hypothyroidism, 
chronic autoimmune thyroiditis, and 
possibly hyperthyroidism.  

  Lithium may also cause hypercalcemia, 
elevated serum parathyroid hormone, and 
hyperparathyroidism.  

 

 



Mood stabilizers 

 Urinalysis, BUN, and creatinine every 
2 to 3 months during the first 6 
months of therapy, and every 6 to 12 
months thereafter.  

 Thyroid function tests once or twice 
during the first 6 months, and every 6 
to 12 months thereafter or more 
frequently in higher risk patients.  

 Serum calcium is monitored yearly 

 



 Drugs of abuse 

 Alcohol:  Never assume that loss of 
consciousness in alcoholic patient is 
simply caused by intoxication. 

 Duration of detectability:  24 hours 

 



 Drugs of abuse 

 Cocaine and amphetamines: 

        intoxication- anxiety, paranoia, 
tremor, mydriasis, tachycardia, 
diaphoresis, hypertension, hyperthermia, 
psychosis, transient signs of delirium, 
mimic bipolar disorders. 

           cocaine  angina, MIs, 
rhabdomyolisis, “crash”(dysphoria) 



Drugs of abuse 

 Cocaine: 

        Primary psychotic disorders and 
substance induced psychosis cause by 
cocaine are difficult to distinguish. 

       Behavior can resemble “high and lows” 
of bipolar mood swings. 

   Duration of detectability: 2 days 



Drugs of abuse 

 Beware of combination alcohol +cocaine   
neurotoxicity, cardiotoxicity, homocidal 
ideation. 

          amphetamines  stimulant effects, 
sexual enhancing effects, 
sympathomimetic effects, paranoid 
psychosis.  During withdrawal  severe 
dysphoria, irritability. 



Drugs of abuse 

 Amphetamines: 

     Are stimulants that produce 
sympathomimetic effects in addition to 
euphoria and weight loss. 

       duration of detectability: <2 days 

       

 



Drugs of abuse 

 Opioids: 

        acute intoxication/overdose-miosis, 
respiratory depression. 

       withdrawal-e.g. can begin 4-6 hours 
after heroin abstinence.  Elevated pulse, 
blood pressure, irritability, dysphoria and 
anxiety. 

       duration of detectability: < 2-5 days         



Drugs of abuse 

 Sedative- hypnotics: 

        withdrawal syndromes- if mild to 
moderate  vital sign elevation 

                                            - if 
severe vital sign instability, 
hyperpyrexia, restlessness, agitation, 
tremor, psychosis, delusions, 
hallucinations, delirium. 

 duration of detectability: 1-3 days 



Drugs of abuse 

 PCP:   

           has a wide variety of potential clinical 
effects, some of which are unpredictable but are 
generally dose related. 

          Nystagmus, hypertension,agitation, 
tachycardia 

 

 

 

 

 

 

 Nystagmus, hypertension, alert and oriented, 
violent, agitated, tachycardia. 

 

 

 

 

 

 

 Depending on the dose: 

 

 

 

 Disorientation, depersonalization, dissociative 
thought, euphoria, mania and marked dysphoria 
hallucinations. 

 



Drugs of abuse 

 PCP     

        depending on the dose: 

        disorientation, depersonalization, 
dissociative thought, euphoria, mania and 
marked dysphoria hallucinations. 

   Duration of detectability: 8 days 

 



 

Diagnostic criteria for 

 diabetes Mellitus  



 Diagnostic criteria for 

 diabetes Mellitus  

 FPG ≥7.0 mmol/L (Fasting = no caloric 
intake for at least 8 hours) or 

 

 Casual PG ≥11.1 mmol/L + symptoms of 
diabetes (Casual = any time of the day, 
without regard to the interval since the 
last meal) (Classic symptoms of diabetes 
= polyuria, polydipsia and unexplained 
weight loss) or 

 



diagnostic criteria for 

 diabetes Mellitus 

 2hPG in a 75-g OGTT ≥11.1 mmol/L        

     ( A confirmatory laboratory glucose test 
(an FPG, casual PG,or a 2hPG in a 75-g 
OGTT) must be done in all cases on 
another day in the absence of unequivocal 
hyperglycemia accompanied by acute 
metabolic decompensation 



 

Annex 

2009 Canadian cholesterol guidelines 





2009 Canadian cholesterol guidelines 

   Target lipid levels 

          Risk level : High 

                     patients with CAD, PVD, 
atherosclerosis,*Most patients with 
diabetes, FRS ≥20%RRS ≥20% 

         Initiate treatment if:  Consider 
treatment in all patients 

 



2009 Canadian cholesterol guidelines 

 Primary targets: 

       LDL-C <2 mmol/L or ≥50% ↓ LDL-C 

                                               

       or  apoB <0.80 g/L 

                                             

 





Useful links 

 2009 Canadian Cardiovascular 
Society/Canadian guidelines. 

 J Genest, R McPherson, J Frohlich, et al. 
2009 
CanadianCardiovascularSociety/Canadian 
guidelines for the diagnosis and treatment 
of dyslipidemia and prevention of 
cardiovascular disease in the adult – 2009 
recommendations. Can J Cardiol 
2009;25(10):567-579. 

 



Useful links 

 Canadian Journal of Diabetes 

    September 2008 | Volume 32 | 
Supplement 1 

 Canadian Diabetes Association 2008 
Clinical Practice Guidelines for the 
Prevention and Management of Diabetes 
in Canada 



Useful links 

 Abnormal Thyroid Function Tests in 
Psychiatric Patients: A Red Herring?  

 Anna L. Dickerman, M.D.; John W. 
Barnhill, M.D.  

 From the Department of Psychiatry, 
Weill Cornell Medical College, New 
York.  
 

 Am J Psychiatry 2012;169:127-133. 
10.1176/appi.ajp.2011.1104063 


