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Kise Case Studies One and Two
Case Study One
1. What are potential etiologies of this patient’s symptoms? Provide rationale for your answer. Use a variety of references. Prioritize your list from most likely diagnosis to least likely diagnosis.
	 There are many possible diagnoses for this patient’s symptoms of severe headache, nausea, vomiting, fever, and photophobia.  Using the patients past medical history and recent medical treatment as a guide to the potential etiologies, the most likely diagnosis is thyrotoxicosis or thyroid storm.  In this case study, the patient had been diagnosed with Graves’ disease one month prior and radioactive iodine treatment two days before her admission.  Her outpatient labs of a low thyroid stimulating hormone (TSH) at .004, high thyroxine (T4) of 45.2 ng/dL, and Triiodothyronine of 453 ng/dL show her to be hyperthyroid.  The exposure to radioactive iodine increases the risk of her being in thyroid storm.  As the destruction of the thyroid gland occurs by the radioactive iodine, it can potentially cause release of large amounts of the T3 and T4 leading to thyroid storm.  Radioactive iodine is listed as a cause of drug related thyrotoxicosis in the guidelines set by the American Thyroid Association and the American Association of Clinical Endocrinologist (Bahn et al., 2011).  Burch and Wartofsky (1993) published a diagnostic clinical tool to assist practitioners with the diagnosis of thyroid storm.  This tool is a scoring system that gives points for signs and symptoms related to thyroid storm, using that score gives the likelihood of the patient to be in thyroid storm (see table 1).  This diagnostic tool will be discussed in greater depth later in this paper.  Given the limited data in this case, the patient’s high fever, nausea, vomiting, and having a precipitating event gives the patient a score 40 points.  On this diagnostic tool that is high enough to be suggestive of impending thyroid storm.  With more information, including the rest of her vital signs, it is likely that her score could be higher and would highly suggest her being in thyroid storm.  Thyroid storm is a clinical diagnosis and the highest degree of thyrotoxicosis, it is associated with a mortality rate of about 20 to 30% and needs to be recognized early and appropriately managed to have the most optimal outcome (Nayak & Burman, 2006).  
	This patient has a history of difficult to control migraines.  Her description of a hammering headache and her symptoms of nausea and vomiting with worsening photophobia are classic signs of a migraine headache (McPhee & Papadakis, 2011).  It is important to note that the diagnosis of a migraine is likely secondary to other pathology the patient is experiencing.  The stress and treatment as well as other factors very well may have triggered a migraine for this patient.  The diagnostic criteria for a migraine is having two of the following features; unilateral pain, throbbing pain, aggravated by movement, or moderate to severe in intensity.  Plus having at least one of these following features; nausea and vomiting, photophobia, or phonophobia (Longo et al., 2012).  The patient meets criteria for a migraine given her description of the headache, its severity, and having the nausea, vomiting, and photophobia.
	There is more of a concern with the patient having this severe of a headache with a fever and her stating that it is radiating into her neck.  The next differential diagnosis based on these findings is meningitis.  The triad of classic clinical features is fever, headache, and nuchal rigidity.  Other common signs that are also associated with meningitis are nausea, vomiting, photophobia, and greater than 75% of patients have some form of decreased level of consciousness from lethargy to coma (Longo et al., 2012).  Kernig and Brudzinski signs may also be present and helpful in the evaluation of meningitis.  The triad of classic symptoms only has a 44% sensitivity, most patients with bacterial meningitis will have two of the following symptoms; headache, stiff neck or back, fever, or decrease in their level of consciousness.  Since the patient has these presenting characteristics, meningitis should be considered.  To evaluate the patient for possible meningitis the work up should include blood counts, blood culture, cerebral spinal fluid test, and chest x-ray.  A computed tomography (CT) scan should be performed prior to a lumbar puncture if the patient has papillary edema, had a recent seizure, focal neurologic findings, or any other concerns that there may be a space occupying lesion (McPhee & Papadakis, 2011).  
	I think it is important to note in this case study the precautions that need to be taken with this patient having recently been treated with radioactive iodine.  The degree and length of time for the required precautions is based on the dose of radioactive material the patient has received.  The American Thyroid Association Taskforce on Radioiodine Safety has published guidelines giving the recommend length of time for these precautions and states that the largest amount of possible exposure to the radioactive material is from the patient’s urine and to a lesser degree their saliva in the first 48 hours after treatment (Sission et al., 2011).    
2. Which of the following is not considered a diagnostic criterion for thyroid storm?  Provide rational for your answer and why you eliminated the others.
A. Nausea and vomiting
B. Tachycardia
C. Tremor
D. Fever
E. Pulmonary edema

	The diagnosis of thyroid storm is a clinical diagnosis.  A low TSH level and high free T4 and T3 levels are diagnostic of hyperthyroidism and thyrotoxicosis.  Although these lab values must be present to have thyroid storm, there is no definitive value of these tests for the diagnosis.  As mentioned above there are clinical criteria that are used to evaluate and assist with making a diagnosis or the likelihood of a patient having thyroid storm.  Burch and Wartofsky (1993) designed a scoring system using six different clinical criteria (see Table 1 for diagnostic parameters and scoring denominations).  
Table 1
Diagnostic Criteria for Thyroid Storm
	Thermoregulatory Dysfunction
	Cardiovascular Dysfunction

	Temperature (Fahrenheit/Celsius)
	
	Tachycardia
	

	99 to 99.9 / 37.2 237.7
	5
	99 to 109
	5

	100 to 100.9 / 37.8 to 38.2
	10
	110 to 119
	10

	101 to 101.9 / 30.3 to 38.8
	15
	120 to 129
	15

	102 to 102.9 / 38.9 to 39.4
	20
	130 to 139
	20

	103 to 103.9 / 39.4 239.9
	25
	≥ 140
	25

	≥ 104.0 / ˃40.0
	30
	Atrial fibrillation
	10

	Central nervous system effects

	Heart failure

	Mild
Agitation
	10
	Mild
Pedal edema
	5

	Moderate
Delirium
Psychosis
Extreme Lethargy
	20
	Moderate
Bibasilar rales
	10

	Severe
Seizure
Coma
	30
	Severe
Pulmonary edema
	15

	Gastrointestinal – hepatic dysfunction

	Precipitant history

	Moderate
Diarrhea
Nausea/Vomiting
Abdominal Pain
	10
	Negative


Positive
	0


10

	Severe
Unexplained jaundice
	20
	
	


Note. Adapted from “Thyrotoxicosis and Thyroid Storm,” by Nayak and Burman, 2006, Journal of Endocrinology and Metabolism Clinics of North America, 35, p. 664.  

The six diagnostic parameters are thermoregulatory dysfunction, central nervous system effects, gastrointestinal-hepatic dysfunction, cardiovascular dysfunction, heart failure, and precipitating history.  The higher severity of the signs and symptoms in each area are given more points.  A score of 45 or greater is highly suggestive of thyroid storm.  A score of 25 to 44 is suggestive of impending storm, and a score below 25 is unlikely to be thyroid storm. This clinical tool is recommended and used by many practitioners for the evaluation of thyroid storm (Nayak & Burman, 2006; Ross, 2013).  Nausea and vomiting, tachycardia, fever, and pulmonary edema are all specific criteria for the diagnostic evaluation of thyroid storm.  Tremor is a clinical feature of hyperthyroidism and thyroid storm, but by itself is not a specific diagnostic criterion.
3. Based on the patient’s symptoms and diagnostic studies, which of the following management strategies is not appropriate?  Provide rationale for your answer and why you eliminated the others.
A.  Ablation with 131 I (RAI)
B.  Thyroidectomy
C.  β – blocker and a thionamide (propylthiouracil or methimazole)
D.  Lugol solution
E.  Corticosteroids

	With further information given in this case study, the patient is definitely experiencing thyroid storm; this is a medical emergency and requires immediate intervention.  The treatment of thyroid storm is a multi-drug approach that is aimed at multiple target areas.  The first area is stopping synthesis of new hormones within the thyroid gland.  The next area is to stop the release of the stored thyroid hormones from the thyroid gland.  Preventing the conversion of T 4 to T 3, controlling the adrenergic symptoms that are associated with thyroid storm, and also controlling systemic decomposition with supportive therapies (Nayak & Burman, 2006).
	Answer A, ablation with 131 I is the correct answer for this question and is not an appropriate treatment for this patient.  The patient’s recent treatment with RAI is a likely cause of her given condition.  Due to the patient’s signs and symptoms and her thyrotoxicosis she should not receive RAI.  When this medication is given, it is taken up into the thyroid gland and causes destruction of the thyroid tissue.  As an initial reaction, the thyroid tissue releases further T4 and T3 that will cause further thyrotoxicosis and worsening of the patient’s thyroid storm.  Other absolute contraindications for RAI treatment includes pregnancy, lactation, females that plan to become pregnant within the next four to six months, patients with coexisting thyroid cancer, and patients that would be unable to comply with radiation safety guidelines (Bahn et al.,2011).
	A thyroidectomy is an appropriate intervention for this patient but is not considered the first line treatment.  Thyroidectomies are usually considered when patients are unable to take a thionamide medication due to side effects.  Side effects to thionamides are rare but include agranulocytosis, hepatotoxicity, and allergic reactions.  In this situation a thyroidectomy is the treatment of choice.  Patients that are to undergo a thyroidectomy first must have their thyrotoxicosis managed preoperatively.  Patients that have overt thyrotoxicosis, and do not want to take the medications or received treatment with RAI, may choose to have a thyroidectomy as well.  The typical preoperative treatment for these patients includes beta blockers, glucocorticoids, iodine, and medications for hyper pyrexia.  These medications are given for up to 5 to 7 days or until the patient becomes stable enough to undergo the surgery.  A delay of the surgery for more than 8 to 10 days should not be done due to the phenomena called escape from the Wolff – Chaikoff effect (Ross, 2013).
[bookmark: _GoBack]	Answers C, D, and E are all recommended medications for the treatment of thyroid storm unless contraindicated for the patient.  Propylthiouracil and methimazole are first line drug therapy for thyroid storm.  Propylthiouracil is preferred over methimazole due to its ability to inhibit new hormones synthesis, as well as decreased T4 to T3 conversion where methimazole only inhibits new hormones synthesis.  These medications should be the first given along with a beta-adrenergic blockade.  Propranolol is the beta blocker of choice due to its ability to decreased T4 to T3 conversion as well as the benefits of decreasing the heart rate from its beta-adrenergic effects.  Other beta blockers include atenolol, metoprolol, and nadolol, as well as esmolol.  When a cardio selective agent is preferred atenolol is recommended.  Esmolol is preferred when oral agents are contraindicated and should also be considered for use in heart failure patients (Bahn et al., 2011; Nayak & Burman, 2006).
	Lugol solution is a saturated solution of potassium iodine that is used in combination with the anti-thyroid drugs and beta blockers.  It is important to note that Lugol solution should not be started until one hour after receiving anti-thyroid drugs.  Five drops (0.25 mL or 250 mg) orally should be given every six hours at least one hour after the anti-thyroid drugs have been received.  This medication helps to block new hormones synthesis as well as blocks thyroid hormone release.  Corticosteroids are also given to help block T4 to T3 conversion and also give prophylaxis against relative adrenal insufficiency.  Hydrocortisone is the most commonly used corticosteroid in this situation.  It is given intravenously, a 300 mg loading dose is given followed by 100 mg every eight hours is the general course of treatment with corticosteroids.  An alternate drug choice for corticosteroids is dexamethasone (Bahn et al.,  2011).








Case Study Two
1.  What is the most appropriate next step in this patient’s diagnostic evaluations?  Provide rationale for your answer.
A.  Contrast – enhanced CT scan of the brain
B.  Magnetic resistant imaging (MRI) of the brain
C.  Lumbar puncture (LP) with cerebral spinal fluid (CSF) analysis
D.  Electroencephalogram
E.  No further diagnostic testing

	The patient in this case study is displaying symptoms of a central nervous system (CNS) infection.  As discussed in the answer to the first question of the first case study, a patient presenting with fever, confusion, headache, and nuchal rigidity should be highly suspicious of possible meningitis.  There is 95% sensitivity for adults with bacterial meningitis that have two or more of these symptoms (Bamberger, 2010).  In this case the patient is experiencing all four symptoms and meningitis should be the first diagnosis on your differential.  The patient’s evaluation in this case study thus far has included two sets of blood cultures, metabolic profile, complete blood count with differential, chest x-ray, urine toxicology screen, and CT of the brain without contrast.  The most appropriate next step in this patient’s diagnostic evaluation would be a lumbar puncture with cerebral spinal fluid analysis.  Acute meningitis is a medical emergency. The correct diagnosis and evaluation is critical due to the potential high mortality and morbidity.  An LP exam should never be delayed in patient suspected of meningitis.  A CT scan of the brain without contrast should only be performed before the LP exam if there is clinical suspicion or risk factors for occult intracranial abnormalities.  Indications for intracranial abnormalities include CS F shunts, hydrocephalus, trauma, space occupying lesions, or recent neurosurgery, immunocompromised state, papilledema, focal neurologic signs, and new onset seizures.  If for any reason an LP exam is delayed in these patients, empiric antibiotic coverage should be started immediately until an LP examination and CSF collection can be done (McPhee & Papadakis, 2011).  Answers A, B, and D are not indicated in the evaluation for acute meningitis.  Given the severity of the patient’s symptoms and findings from testing already completed obviously makes answer E incorrect.
2.  Which of the following is the patient’s most likely diagnosis?  Provide rationale for your answer.
A.  Viral meningitis
B.  Fungal meningitis
C.  Bacterial meningitis
D.  Mycobacterial meningitis
E.  Noninfectious meningeal irritation

	The results from the lumbar puncture of this patient are indicative of bacterial meningitis.  The opening pressure of 270 mm H2O, white blood cell count of 1,050 μL with predominance of neutrophils at 93%, and protein of 81 mg/dL are all diagnostic of bacterial meningitis.  The patient CSF glucose was normal at 121 mg/dL, which is not typical for bacterial meningitis.  A low glucose level of less than or equal to 40 mg/dL is normally seen with bacterial meningitis.  The patient’s lab work revealed that she was hyperglycemic with the blood sugar of 307 mg/dL.  If you calculate the CSF glucose to blood serum glucose ratio, it is less than 40%, which is diagnostic of bacterial meningitis (Longo et al., 2012).  Viral, fungal, and mycobacterial meningitis typically all have predominance of lymphocytes in their white blood count differential.  For typical CSF findings in patients with meningitis see table 2 in the answer to question four.
3.  Paced on the Gram stain, which of the following antibiotic regimens is the most appropriate in this patient?  Provide rationale for your answer.
A.  Penicillin G
B.  Ceftriaxone
C.  Ceftriaxone and vancomycin
D.  Ampicillin and cefotaxime
E.  Cefepime

	The Gram stain of the CSF revealed many gram-positive cocci in pairs.  Gram-positive cocci in pairs are suggestive of Streptococcus species or Enterococcus species.  Given this case, the most likely etiology of this patient’s infection is due to Streptococcus pneumoniae and should be treated as such.  Neisseria meningitidis and Staphylococcus pneumoniae are the two most prevalent unlikely pathogens of patients between the ages of two to 50 years of age.  In adults older than 50 years, or patients with altered cellular immunity or alcoholism, Listeria monocytogenes and aerobic gram-negative bacilli are likely pathogens as well (Bamberger, 2010).  Penicillin G in adequate doses is an appropriate antibiotic for Streptococcus pneumoniae if in fact it is penicillin-sensitive.  Because only the Gram stain results are available and the culture and sensitivity reports are pending, penicillin G should not be used for this patient.  Ceftriaxone and cefepime used as monotherapy is appropriate for penicillin – intermediate susceptible Staphylococcus pneumoniae meningitis.  But again, since we do not have the culture and sensitivity report ceftriaxone and cefepime should not be initiated as an initial monotherapy treatment (Longo et al., 2012).
	With the prevalence of penicillin resistant strands of pneumonia cocci as high as 35% in some areas of the United States empirical treatment for pneumococcal meningitis should consist of vancomycin and a cephalosporin, either cefotaxime or ceftriaxone, until the in vitro susceptibility is known.  Once the culture and sensitivity report has been finalized, appropriate narrowing of antibiotics should be done (Brouwer, Tunkel, & van de Beek, 2010).  Ampicillin and cefotaxime is not a recommended combination of antibiotics for pneumococcal meningitis.  As stated above, cefotaxime is appropriate for penicillin – intermediate Streptococcus pneumoniae.  Ampicillin is indicated as monotherapy for Neisseria meningitidis and Streptococcus agalactiae, as well as treatment for Listeria monocytogenes with the addition of gentamicin (Longo et al., 2010).
4.  Complete the following table.  Provide references at the end of the table.
Table 2
Cerebrospinal Fluid Analysis and Meningitis
	Measurement
	Normal
	Bacterial meningitis
	Aseptic meningitis (viral)
	Granulomatous meningitis (mycobacterial, fungal)
	Spirochetal meningitis

	Opening pressure (mm H2O)
	70 – 180
	200 – 500
	Normal
	> 250
	Normal to slightly elevated

	WBC’s

	0 – 5
	200 – 20,000 polymorphonuclear neutrophils
	25 – 2,000 mostly lymphocytes
	100 – 1,000 mostly lymphocytes
	100 – 1,000 mostly lymphocytes

	Glucose (mg/dL)
	45 – 85
	<45
	30 – 70
	30 – 70
	45 – 85

	Protein (mg/dL)
	15 – 45
	100 – 500
	30 – 150
	40 – 150
	>50


Note.  Table information from (McPhee & Papadakis, 2011; Longo et al., 2012)
5.  Should this patient receive adjuvant therapy with dexamethasone?  Explain your answer.
	The answer to this question is yes, the patient should receive dexamethasone therapy in conjunction with empiric antibiotic coverage.  Dexamethasone therapy is used to help reduce the inflammation from the infection in hopes of decreasing the amount of neurological damage and to reduce mortality in patients with bacterial meningitis.  There have been several studies done on the use of dexamethasone for patients with bacterial meningitis.  There has been conflicting evidence among the studies.  There have been studies that have reported no differences between the dexamethasone group versus the placebo group in hearing loss or in a reduction of mortality.  Other studies have shown benefits with neurological and/or hearing deficits as well as a reduction in mortality rate in patients with specifically pneumococcal meningitis.  The potential reason for such differences between the studies was related to the location of the studies.  There was a high reduction in neurologic symptoms and a slight benefit in mortality reduction in bacterial meningitis shown in patients from high-income countries, but there were no benefits of dexamethasone therapy for patients from low-income countries.  A recent Cochrane meta-analysis showed a significant decrease in hearing loss and neurological sequelae in bacterial meningitis patients that were treated with dexamethasone, but there was no reduction in overall mortality (Brouwer, McIntyre, Prasad, & van de Beek, 2013).  Currently the use of dexamethasone therapy for patients with suspected or known pneumococcal meningitis is stated in the guidelines from the Infectious Diseases Society of America, the European Federation of Neurological Sciences, the British Infection Society (Brouwer, Tunkel, & van de Beek, 2010).  The American Academy of family physicians offices states dexamethasone therapy should be used in patients with suspected or known pneumococcal meningitis (Bamberger, 2010).
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