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Introduction

The choice of antiemetic agent for treatment of nausea and 
vomiting is generally based on the neurotransmitters that are 
believed to be associated with a particular medical condition.

There is increasing evidence that the control pathway of chronic
nausea is different from that of acute nausea and vomiting and 
some drugs with neuromodulator activity may be effective.

The  biochemical and neurophysiologic response is very complex
and heterogeneous in different conditions and subjects.



- antihistamine H1 antagonists prochlorperazine, doxilamine

- dopamine D1-D2 antagonists metoclopramide, domperidone

- serotonin 5-HT3 antagonists ondansetron, granisetron

- neurokinins NK-1 antagonists aprepitant (receptors in corpus striatum)

- corticosteroids depletion of GABA stores in the medulla,

reduction of blood–brain barrier .

permeability to emetic toxins

inhibition of enkephalin release in the brainstem.

- cannabinoids dorsal vagus tract, area postrema, nucleus solitary tract

- capsaicin (heat) transient receptor potential vanilloid subtype 1 (TRPV1)

- isopropyl alcohol (inhaled) parasymp. stimulation PONV and vomiting in ED

- clonidine a2 central stimulation and block of sympathetic overflow

ANTIEMETIC DRUGS AVAILABLE ON THE MARKET 
Transdermal in bold 



The transdermal option  in HG

The system:  description, strengths.

Transdermal (TD) drug delivery systems have several advantages:
- reduced liver toxicity (skipping liver first-pass)
- even plasma concentrations: no peaks and troughs
- fewer side effects
- increased patient compliance
- convenience: no limitations for vomiting or need of IV line



The transdermal option in HG: the drugs 

- Granisetron studied in NVP 
Pharmacodynamics of transdermal granisetron in women 
with nausea and vomiting of pregnancy AJOG 2016

Transdermal Patch System (Sancuso) for the Management 
of Nausea/Vomiting of Pregnancy Am J Perinatol 2017

- Clonidine  studied in HG   Obst Med 2011          
BJOG   2014 



The imidazolinic structure of clonidine molecule



Drug  profile
• registered  as an antihypertensive 
• off-label use : opiate and nicotine withdrawal syndrome,  dystonia and tics,  

hyperactivity (ADHD),  bruxism,  menopausal hot flashes, hyperhydrosis, 
diabetic neuropathy (chronic diarrhea), acute atrial fibrillation, prevention     
of postoperative nausea and vomiting (breast, eye and ear surgery).

__________________________________________________________________

Mechanism of action
• inhibition of adrenergic outflow mediated by an agonist effect on alpha-2

receptors of lower brainstem region
• action on imidazoline receptors in the ventral region of brainstem (?)
__________________________________________________________________

Effects
• decreased  adrenergic neurotransmission  from the locus ceruleus
• reduced release of noradrenalin, ATP and neuropeptide Y from postganglionic 

sympathetic nerves 
• decreased noradrenalin plasma concentrations  



Pharmacokinetics of clonidine  in pregnant women
There is a switch in metabolism from renal to hepatic.
After oral administration of clonidine, clearance is two-fold higher than in non 
pregnant state, because of estrogen induced up-regulation of hepatic CYP2D6. 

The presence of common CYP2D6 polymorphisms explains a marked ethnic and 
inter-individual variability in metabolism.                                                              
(Buchanan et al 2009; Claessens et al 2010)

Pharmacodynamics of clonidine in pregnant women
Heterogeneity of vascular response in pregnant women: lowering vascular 
resistances versus reducing cardiac output. 
In some cases the reduction of heart rate and cardiac output impacts negatively 
on fetal growth  (Rothberger et al 2010).
Clonidine crosses placenta and fetal concentration at term is  0.89 of maternal 
serum level

Safety concerns in pregnancy  
No increase of birth defects after exposure in first trimester has been reported so 
far in databases



Pathogenesis of emesis in pregnancy
Has Autonomous Nervous System (ANS) a role?  

Amigdala is deputed to control of response to stimulations linked to 
physical and emotional stress. 
It has a key role in the interaction among stress and diseases:
- cardiac:  arrythmias, myocardial infarction, heart failure
- non cardiac: epilepsy, migraine, haemorragic stroke



Hypothesis
HG as a form of hyperarousal reaction

May an intense arousal reaction via adrenergic stimulation
have a role in severe/persistent/unresponsive forms of 
pregnancy sickness?                                                                                                               

The adrenergic overstimulation may be evoked in response
to hormonal trigger, biologic modifications or any other
environmental condition connected with the pregnancy,  
whatever caused.

Biochemical and hormonal variations of pregnancy may be 
sensed by the CNS and amplified by ANS leading to an 
overwhelming arousal reaction.



The amygdala, connected to the noradrenergic locus ceruleus, processes
salient environmental and emotional events.   
Stimulation of the locus ceruleus increases NA release, mediating arousal
reaction and involving adjacent structures such as area postrema.                                                                                                               
α 2-adrenoceptor stimulating drugs suppress the physiological and behavioral
components of the response.



Timeline of clonidine experience in HG

2010__2011__2012__ 2014__2015___2017___2019

first patient-driven observation

case series (Obst Med)

Oxford ISOM 

pilot RCT ( BJOG)

Bergen ICHG

off-label prescription 

2 small reports from Canada

CapeTown ISOM

Amsterdam ICHG





CLONEMESI  Study
ClinicalTrials.gov Identifier: NCT01559012

BJOG April 1st 2014

CLONEMESI was an academic, independent pilot trial devised to assess the 
effect of TD clonidine in  improving the symptoms of  severe HG.   
Setting. The trial was performed in a single hospital setting after admission of 
women.
Patient and methods N. 12 women,  < 12 wks gestational age,                                             
affected by severe  HG, unresponsive to standard care and second level anti-
emetic treatment. 
The study had a randomized, placebo-controlled, triple blind, crossover design.

Conclusion.
Our findings indicate that, as used, TD clonidine is an effective and well tolerated
treatment for severe HG, leading to a substantial improvement of symptoms and 

reducing the need of other supportive measures and medications.



Results.
Mean values and 95% Confidence Intervals

____________________________________________________________________________________________________

Clonidine                       Placebo         Mann-Whitney U test 

P value 

PUQE score 6.3 (5.5-7.1) 8.5 (7.7-9.3) 0.001
VAS score 22 (19-26) 29 (25-32) 0.009
Morning positive ketonuria 0.06 (0.04-0.18) 0.36 (0.24-0.47) 0.000
Parenteral drug daily doses 1.5 (1.1-2.9) 2.3 (1.9-3.0) 0.013
Number of days off-therapy 0.4 (0.28-0.54) 0.2 (0.09-0.36) 0.051
Systolic pressure mmHg 91 (87-94) 97 (93-100) 0.010
Diastolic pressure mmHg 58 (55-60) 61 (59-63) 0.055

______________________________________________________________________________

Within-patient variation. 
Mean  (SD)                      C.I. 95%                          P value

PUQE score                               1.83 (2.48)                    0.43-3.2                      0.026
VAS score                                   7.5 (9.41)                     2.17-12.8                    0.018



PUQE

Baseline     Clonidine     Placebo

VAS

Baseline     Clonidine     Placebo



What did this study add to our knowledge?

• Information about efficacy of a CNS active drug which 
mediates a reduction of adrenergic outflow.

• Superiority against placebo in a definite clinical setting.



EFFICACY
RCTs have to answer ONE question only:  
"does it work? (..in a homogenous group )

______________________________________________________

EFFECTIVENESS  =   EFFICACY  x  ADHERENCE 
the question is : "Does it benefit patients?" 

Look at outcome issues
Consider the group as less homogenous 
Take into account  compliance, dropouts, withdrawals  

______________________________________________________

EFFICIENCY 
relates to health economy ("how much benefit @ what costs?")



Safety issues for drug exposure in first trimester

What defines safety for drug use in pregnancy?

European Medicine Agency requires 1000 pregnancies  
followed  with no excess risk detected.
Statistic base:  700 cases  are needed to see a twofold 
excess risk at 95%

Consider: abortions, major birth defects, fetal growth,
delivery outcomes, prematurity, neonatal weight



Our experience after nine years

n. 206  women treated    n. 181 delivered
About one half  were immigrant from Eastern Europe, 

Middle East, Asia, sub Saharian Africa and South America.
11% were also affected by chronic hypertension.  
All women signed a consent for off-label treatment.

Medication.  Treatment was started as a rule  during hospital  
admission after proper rehydration and insufficient response         
to  standard drug parenteral treatment. 
TD clonidine 5 mg patch releasing 0.2 mg /day was applied         
on the chest and  renewed  every 4-5 days. 

Caveats.  36-48 hours latency of effect after  first patch positioning.
Effect persisting up to 5 days (120 hours)



Timing of treatment 
• Treatment started at 10 wks 95% CI 9-11
• Duration of treatment 12 wks 95% CI 10-14
• At discharge: PUQE score 7                          95% CI 5-8
• Treatment till delivery    33%

Side effects
Systemic:   symptomatic hypotension, lassitude 4%
Local:         contact dermatitis after 7 wks 24%

Skin intolerance managed by switching to oral clonidine
(75 mcg bid-tid)
Discontinued treatment (ineffective or intolerant )  < 5%





Delivery outcome 

Mean gestational age                38.3 wks           SD ±2         32-41  
Mean birthweight                      3,248 grams     SD ± 460   1,650-4,440
Mean birthweight percentile   49.3                   SD ±28  

Miscarriages <24 wks for cervical incontinence    1.2% 
Premature Rupture of Membranes (PROM)          13%
Preeclampsia                                                              1.2%
Premature delivery < 37 wks                                     7%    
Low birthweight <2500 g                                           6%       
Small Gestational Age <10th pctl                             6.6%  (*)

n. 2 intrauterine fetal deaths   SLE; corionamnionitis      
n. 1 perinatal death  (ß-oxidation defect)  relative parents!
n. 2  cardiac septal defects   (VSD-ASD)
n. 2 patent ductus arteriosus







Our experience: main points.

• We got more confidence with the drug prescription 
throughout the pregnancy 

• TD clonidine isn’t a first line prescription drug for HG

• Effective for severe /persistent/unresponsive HG

• Skin intolerance is a limiting side effect

The level of surveillance remains high for safety reasons



The future: what we don’t know yet.

1.   Mechanisms of action:  direct? indirect? 

2.   Measure the activation of adrenergic system :                                

Heart Rate Variability analysis in the frequency domain  

Skin Conductance Level                               

3.  pK/pD :   metabolism of TD clonidine in pregnant women

plasma drug levels &  dose-response curve

4.  Weaning: we cannot predict when the symptoms will cease

5.  Is it more effective than…?   Comparative studies needed
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