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Abstract

Bipolar Disorder (BD) is a common psychiatric condition. There is an overall agreement across treatment guidelines of BD type I and BD type II however, there is far 
less certainty regarding the treatment of subthreshold presentations including Rapid Cycling Bipolar Disorder. We present a patient with treatment-resistant rapid cycling 
Bipolar Disorder type I who deteriorated on Ketamine treatment but reached full remission with repetitive Transcranial magnetic stimulation, High Dose Levothyroxine, 
Lurasidone and Lithium Carbonate. This case highlights the previously demonstrated safety and effectiveness of the combined protocol of High Dose Levothyroxine and 
Transcranial Magnetic Stimulation for this population. 
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presentations. Existing treatment for BD I and II is less effective 
and would require an average of 3.8 medications [3]. High-
Dose Levothyroxine (HDT) in combination with repetitive 
Transcranial Magnetic Stimulation (rTMS) is shown to be well 
tolerated in BD in doses of 150 mcg to 1000 mcg [4]. Given 
the infl uence of genetic factors in both BD and circulating 
thyroid hormone (TH), it could be hypothesized that there 
might be common genetic factors that could explain both the 
effectiveness of HDT and the lack of expected side effects in 
BD [4]. The present authors have reported data on 20 remitted 
bipolar spectrum patients [5] all of whom showed mutations 
of DiO1, DiO2, and or SLCO1C1 Thyroid hormone protein 
transporters. Furthermore, of fi fty-fi ve patients reported by 
the present authors [4] who have received genetic testing at 
the start or early stages of treatment with combined HDT and 
rTMS, Fifty-two patients with complete data were identifi ed 
as having similar genetic mutations. These mutations are 
associated with the availability of thyroid hormones in the 

Introduction

Bipolar Spectrum Disorder (BSD) is a common and 
disabling condition with signifi cant morbidity and mortality. 
It includes Bipolar I, II and subthreshold bipolar disorders. 
The understanding of BD has been evolving over the years 
with changes to the defi nition and criteria for classifi cation. 
BD NOS/Subthreshold type is the most common presentation 
[1] and is seen in BP I and BP II as in this case. Rapid Cycling 
Bipolar Disorder (RCBD) is associated with a more malignant 
course and is diffi cult to treat. Cycling can be rapid over weeks, 
ultrarapid over days, or even ultradian with changes of polarity 
within a day, which may well be the subthreshold presentation 
by defi nition [2].

Alongside the evolvement of understanding of the BSD, 
treatment guidelines have been changed. Whereas there is an 
overall agreement across guidelines regarding the treatment of 
BD I and BD II, there is far less certainty regarding subthreshold 
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brain and the periphery [4]. The physiological mechanism 
associated with the potential effectiveness of the combination 
of HDT and rTMS is not known. It might be associated with 
intracellular changes with mitochon Dr. iogenesis and increased 
cerebral blood fl ow and oxygen utilization, associated with the 
combination of the effect of each of the treatment components 
[6]. Neuroplasticity, which is associated with stable remission 
is enhanced by rTMS [7] and it is mitochon Dr. is dependent  
[8] and the thyroid hormones exert a profound impact on 
mitochon Dr. ia [9]. 

Case report

Here we present a case of a 43-year-old single male, 
highly functional sportsman, with a 20-year history of BD 
type 1 presenting with a 2-year history of severe rapid cycling 
subthreshold symptoms, who achieved remission on HDT 
combined with Lurasidone, Lithium Carbonate and rTMS, 
treated in a private outpatient center in London since 2019. 

He presented with a history of three manic episodes, two 
with cannabis use and one after prescribed ketamine use, 
as well as hypomanic episodes lasting more than 4 days. He 
presented for treatment with alternating mixed and depressive 
subthreshold periods of less than 2 weeks duration, falling 
short of the ICD 11 diagnosis of a depressive or mixed episode. 
The patient recognized this pattern retrospectively during the 
assessment by AZ and stated that depression with a fl ight of 
ideas/ agitation was never enquired about by any Psychiatrist. 
The depressive subthreshold symptoms lasted at most 3 
days and mixed phases lasted at most 2 days - 3 days. Over 
the course of the illness, he suffered from severe suicidality 
and was unable to function and work for 20 years. Various 
psychotropic medications (citalopram, fl uoxetine, venlafaxine, 
sodium valproate, aripiprazole, paliperidone, risperidone, 
quetiapine, lithium and lamotrigine) were tried over the years 
by his previous treating teams which were either ineffective or 
intolerable due to side effects or both. There has been a period 
of approximately 1.5 years of relative mood stability (2015-
2016) reported by the previous treating psychiatrist and at 
that time, he was not on any medication. This was followed 
by an episode of severe depression with suicidal ideation. He 
was subsequently deemed treatment-resistant and treated on 
intravenous ketamine at a research center in the UK. The fi rst 
ketamine infusion was given in 2017 which consisted of two 
doses of 35 mg each infusion. After the second infusion, he 
experienced a severe manic episode with psychosis requiring 
hospital admission for three months. He was not on any other 
medications when he was treated with ketamine infusion. He 
was then switched to oral ketamine 200 mg combined with 
lithium 800 mg and quetiapine 25 mg which also proved 
ineffective. See Table 1 for a summary. 

In March 2019, he was assessed by AZ at the private 
outpatient service. He was diagnosed with treatment-
resistant RCBD with alternating subthreshold phases of mixed 
(depression with a fl ight of ideas), alternating with simple 
depressive phases and agitated depression with or without 
a fl ight of ideas. There were too many changes of polarity to 
be counted and in fact, there were no episodes per se. Given 
the past history, a diagnosis of BD type I was given, rather 

than that of Dr..ug (cannabis, ketamine) induced BD. He 
presented with intense distress, hopelessness, poor sleep and 
high suicidality. The Becks Depression Inventory (BDI) score 
was high at 59 (cut off point for severe depression is 29) and 
Sheehan’s Disability Score (SDS) was 10/10 for each domain (a 
score equal to or greater than 7 suggests severe or very severe 
impairment) [10]. The patient was smoking occasionally, 
did not consume alcohol or caffeine, and was not using 
recreational Dr..ugs. There was no family history of mental 
illness. His mother had thyrotoxicosis during pregnancy and 
the wider family had a positive history of thyroid disorder. 
The authors routinely do genetic testing for DiO1, DiO2 and 
SLCO1C1 protein transporter protein of thyroid hormones. 
These genetic mutations indicate poor thyroid activation and 
transport either peripherally (leading to few side effects), or 
centrally explaining the pathology of these patients’ mood 
disorders [7]. Over 90% of patients showed Single Nucleotide 
Polymorphisms (SNPs) in the coding for the above enzymes 
and/or protein transporter [7]. Two papers of 20 patients and 
55 patients respectively published by the authors highlighted 
the potential role of thyroid and genetic tests and concluded 
that patients who do well on HDL have a high fT4:fT3 ratio 
and a DIO1 and/or DIO2 mutation (evidence level 2B) [4,5]. 
Therefore, assessing TH and genetic profi les helps improve 
the effectiveness and tolerability of treatment  [7,8,4]. Genetic 
testing showed polymorphism of both DiO1 and DiO2 genes 
suggesting mutations affecting the thyroid activation genes in 
this patient. ECG and ECHO were normal. With consent, he was 
commenced on a treatment regime of High Dose Levothyroxine 
(HDT) and  repetitive Transcranial magnetic stimulation (rTMS) 
under cover of lithium carbonate 800 mg yielding a blood level 
of 0.8 mmol/L. He was systematically monitored by a team 
consisting of a psychiatrist, endocrinologist and cardiologist. 

First presenta on of mental illness, depressive episode 2003
citalopram ine e ve 

Depressive epiode 2005 
citalopram, uoxe ne, venlafaxine - side e ects and not e e ve 

mania following cannabis use 2006
used cannabis to cope with low mood 

Depressive episode 2007-2011
lithium , citalopram - not e e ve 

Depressive episode/Mania 2012
used cannabis to cope with low mood and resulted in mania 
Hospital admission 

Depressive episode with suicidal ide2014 
sodium valproate, sertraline - not e e ve 

Mood Stable2015
No med on 

Severe depressive / mixed sunthreshold symptoms with suicidal ide  following mania2017
started on ketamine infusion resulted in mania 

Severe depressive episode with suicidal ide2018 
oral ketamine , lithium, que apine - not e e ve 

Table 1: Treatment history prior to commencing rTMS and HDL.
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In addition to HDT and rTMS and lithium he was prescribed 
quetiapine 25 mg for sleep management. Lithium was of no 
benefi t prior to Levothyroxine and the decision to continue 
lithium was taken because of the previous episodes of mania 
prophylactically. Levothyroxine was started at 50 mcg and 
increased up to 800mcg over a period of 7 months, whereas 
the highest dose quoted in Maudsley guidelines is 400 mcg 
[11]. Symptom improvement was noted from 3 months into 
treatment and remission (BDI = 4 and SDS = 0/10) was achieved 
at 7 months. At the start of rTMS treatment, the patient received 
seven weeks of 5 days a week right side 1Hz (35 sessions), 
followed by six weeks of once weekly maintenance of the same 
protocol (6 sessions), followed by two weeks of 5 days a week 
of the same protocol (10 sessions), followed by 7 months of 
one day a week maintenance of rTMS (30 sessions). This is 
more than what is considered to be a “course of treatment” 
for depressive disorder although this condition presented with 
resistant subthreshold bipolar symptoms, for which there are 
no treatments in the literature with rTMS or indeed any other 
treatment to our knowledge apart from the author’s 2 cohort 
studies [5,12]. Quetiapine XR 300 mgs added to mood stabilizers 
failed to induce remission in these cases  [13]. There are no data 
to support Lurasidone in subthreshold bipolar disorder, and 
only one case report to our knowledge supports its use in rapid 
cycling [14].

Continuation of rTMS was decided to achieve remission and 
not just improvement, due to the high suicidal risk. Remission 
was attained at 7 months on Levothyroxine 800 mcg, 
Lurasidone 74 mg, and Lithium 800 mg (0.8 mmol) and weekly 
rTMS maintenance. The patient discontinued Lurasidone 6 
months after being in remission due to side effects, without 
relapse. He then decided to discontinue Lithium, 12 months 

after remission without informing the treating team. He 
continued to remain well. For 2.5 years since the initiation of 
treatment, the patient remained in full remission, with the SDS 
score at 0, with no side effects and is highly functional. In the 
last year of remission, he was only on Levothyroxine 200 mcg. 
See Table 2 for a summary. Of late, about 6 weeks ago and as 
we were writing the paper the patient traveled to France and 
deliberately stayed awake for 24 hours to work on a document 
which triggered a manic state. This responded quickly with 
full remission and no sequelae to 4 mg of Risperidone in an 
inpatient facility to full remission with no residual symptoms 
after 7 days. The patient discontinued risperidone and Lithium 
carbonate was recommenced at 800 mg with a blood level of 
0.8 mmol/l and Levothyroxine was increased to 400 mcg. The 
patient remains well. 

Conclusion

Bipolar Disorder (BD) is a common and disabling condition 
with signifi cant morbidity and mortality. Whereas there is an 
overall agreement across guidelines regarding the treatment 
of BD I and BD II, there is far less certainty regarding the 
treatment of subthreshold presentations including RCBD. This 
patient with rapid cycling subthreshold symptoms BD I was 
treatment-resistant and deteriorated substantially on ketamine 
treatment. He reached full remission which was maintained 
for 2.5 years on HDT and rTMS. He not only recovered from 
his illness but resumed a fully productive functional social 
life. Noncompliance with lithium, lifestyle management and 
reduced HDT dose resulted in a brief lapse which responded 
very quickly to treatment with no sequelae. This case raises 
questions about the complexity of diagnosing BD, reiterates 
the serious challenges posed by subthreshold presentations, 
and highlights the risk associated with the use of ketamine 

Table 2: Treatment progress.

Timeline Levothyroxine Other Psychotropic medications rTMS Response 

Apr 2019
50 mcg titrated by 50 mcg 

weekly 
lithium 800 mg (0.93) 

quetiapine 25 mg
5 days a week

May 2019 350 mcg 
lithium 1000 mg (0.93)

quetiapine stopped due to sedation 
5 days a week

June 
2019

700 mcg 
lithium 1000 mg

lurasidone 34 mg added due to depression 
5 days a week

July 2019 750 mcg
lithium 1000 mg
lurasidone 74 mg

Weekly maintenance Improvement noted

Aug 2019 800 mcg
lithium 1000 mg reduced to 800 mg due to tremors 

lurasidone 74 mg
Weekly maintenance

Improvement sustained 
Sleep improved 

Mild tremors 

Sep 2021 800 mcg
lithium 800 mg

lurasidone 74 mg
5 days a week for 2 

weeks
Improvement noted

Oct 2019 800 mcg
lithium 800 mg (tremors abated) 

Lurasidone 74 mg
Monthly maintenance Remission 

Mar 2021 800 mcg
lithium 800 mg

lurasidone stopped
Monthly maintenance Remission

Aug 2021 600 mcg lithium 800 mg Stopped 
Remission 

BDI 4 ; Sheehan 0

Oct 2021 200 mcg Stopped lithium None Remission maintained 

Oct 2022 200 mcg None 
Relapse with symptoms of mania for 7 days 

following travel and poor sleep. 

Dec 2022 400 mcg 
Commenced on Lithium Carbonate 800 mg, and 

risperidone 4 mg but the patient has stopped risperidone. 
Remission 
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as an antidepressant in this population. Furthermore, adds to 
the existing literature on the safety and effectiveness of HDT 
[15-17] and the combined HDT and rTMS treatment for this 
population [4,12].

Confl icts of interest 

Andy Zamar is the founder and owner of The London Psychiatry Centre which 
holds a pending patent for the combined use of High Dose Levothyroxine and 
rTMS. Ashma Mohamed is a psychiatry trainee and has no confl ict of interest to 
declare.  Christos Kouimtsidis provides clinical sessions at the London Psychiatry 

Centre. He has no other confl ict of Interest.

References

1. Angst J. The bipolar spectrum. Br J Psychiatry. 2007 Mar;190:189-91. doi: 
10.1192/bjp.bp.106.030957. PMID: 17329735.

2. Kramlinger KG, Post RM. Ultra-rapid and ultradian cycling in bipolar affective 
illness. Br J Psychiatry. 1996 Mar;168(3):314-23. doi: 10.1192/bjp.168.3.314. 
PMID: 8833685.

3. Adli M, Whybrow PC, Grof P, Rasgon N, Gyulai L, Baethge C, Glenn T, 
Bauer M. Use of polypharmacy and self-reported mood in outpatients 
with bipolar disorder. Int J Psychiatry Clin Pract. 2005;9(4):251-6. doi: 
10.1080/13651500510029200. PMID: 24930922.

4. Zamar AC, Kouimtsidis C, Lulsegged A, Roberts R, Koutsomitros T, Stahl D. A 
New Treatment Protocol of Combined High-Dose Levothyroxine and Repetitive 
Transcranial Magnetic Stimulation for the Treatment of Rapid-Cycling Bipolar 
Spectrum Disorders: A Cohort Evaluation of 55 Patients. J Clin Med. 2022 
Sep 30;11(19):5830. doi: 10.3390/jcm11195830. PMID: 36233698; PMCID: 
PMC9572106.

5. Andy Z, Robin R, Alexander BA. High-Dose Levothyroxine for Bipolar Disorder; 
the Potential Role of Thyroid Function and Genetic Tests. Report from Twenty 
Cases. Int J Psychiatr Res. 2021; 4(2): 1-7

6. Mesquita RC, Faseyitan OK, Turkeltaub PE, Buckley EM, Thomas A, Kim MN, 
Durduran T, Greenberg JH, Detre JA, Yodh AG, Hamilton RH. Blood flow and 
oxygenation changes due to low-frequency repetitive transcranial magnetic 
stimulation of the cerebral cortex. J Biomed Opt. 2013 Jun;18(6):067006. doi: 
10.1117/1.JBO.18.6.067006. PMID: 23757042; PMCID: PMC3678989.

7. Müller-Dahlhaus F, Vlachos A. Unraveling the cellular and molecular 
mechanisms of repetitive magnetic stimulation. Front Mol Neurosci. 2013 
Dec 17;6:50. doi: 10.3389/fnmol.2013.00050. PMID: 24381540; PMCID: 
PMC3865432.

8. Cheng A, Hou Y, Mattson MP. Mitochondria and neuroplasticity. ASN Neuro. 
2010 Oct 4;2(5):e00045. doi: 10.1042/AN20100019. PMID: 20957078; PMCID: 
PMC2949087.

9. Harper ME, Seifert EL. Thyroid hormone effects on mitochondrial energetics. 
Thyroid. 2008 Feb;18(2):145-56. doi: 10.1089/thy.2007.0250. PMID: 
18279015.

10.  Arbuckle R, Frye MA, Brecher M, Paulsson B, Rajagopalan K, Palmer S, Degl' 
Innocenti A. The psychometric validation of the Sheehan Disability Scale (SDS) 
in patients with bipolar disorder. Psychiatry Res. 2009 Jan 30;165(1-2):163-74. 
doi: 10.1016/j.psychres.2007.11.018. Epub 2008 Nov 29. PMID: 19042030.

11. Taylor DM, Barnes TRE, Young AH. Mixed states in bipolar disorder: etiology, 
pathogenesis and treatment. In: The Maudsley Prescribing Guidelines in 
Psychiatry. Wiley Blackwell. 2018; 241.

12. Zamar A, Lulsegged A, Kouimtsidis C. A new approach for the treatment 
of subthreshold bipolar disorders: Targeted high dose levothyroxine and 
repetitive transcranial magnetic stimulation for mitochondrial treatment. 
Front Psychiatry. 2022 Oct 13;13:976544. doi: 10.3389/fpsyt.2022.976544. 
PMID: 36311500; PMCID: PMC9606762.

13. Garriga M, Solé E, González-Pinto A, Selva-Vera G, Arranz B, Amann BL, Saiz-
Ruiz J, Pérez-Blanco J, Vieta E. Efficacy of quetiapine XR vs. placebo as 
concomitant treatment to mood stabilizers in the control of subthreshold 
symptoms of bipolar disorder: Results from a pilot, randomized controlled 
trial. Eur Neuropsychopharmacol. 2017 Oct;27(10):959-969. doi: 10.1016/j.
euroneuro.2017.08.429. Epub 2017 Sep 4. PMID: 28882405.

14. Siwek M, Gorostowicz A. Lurasidone in Therapy of Treatment-resistant 
Ultra-rapid Cycling Bipolar Disorder: Case Report. Clin Psychopharmacol 
Neurosci. 2021 Aug 31;19(3):568-571. doi: 10.9758/cpn.2021.19.3.568. PMID: 
34294628; PMCID: PMC8316660.

15. Walshaw PD, Gyulai L, Bauer M, Bauer MS, Calimlim B, Sugar CA, Whybrow 
PC. Adjunctive thyroid hormone treatment in rapid cycling bipolar disorder: 
A double-blind placebo-controlled trial of levothyroxine (L-T4  ) and 
triiodothyronine (T3 ). Bipolar Disord. 2018 Nov;20(7):594-603. doi: 10.1111/
bdi.12657. Epub 2018 Jun 4. PMID: 29869405; PMCID: PMC6323302.

16. Bauer M, Berman S, Stamm T, Plotkin M, Adli M, Pilhatsch M, London ED, 
Hellemann GS, Whybrow PC, Schlagenhauf F. Levothyroxine effects on 
depressive symptoms and limbic glucose metabolism in bipolar disorder: a 
randomized, placebo-controlled positron emission tomography study. Mol 
Psychiatry. 2016 Feb;21(2):229-36. doi: 10.1038/mp.2014.186. Epub 2015 
Jan 20. PMID: 25600111; PMCID: PMC4790155.

17. George S, Maiti R, Mishra A, Ranjan Mishra B, Jena M. Efficacy and safety of 
supraphysiologic doses of levothyroxine for patients with bipolar depression 
in adults: A systematic review. J Psychopharmacol. 2022 May;36(5):521-530. 
doi: 10.1177/02698811221078758. PMID: 35574909.

 

 
 

 


